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Learning Outcomes  
 

Recalls the idea of relation  ; Recollects the concept of domain and range  ;  
Illustrates different equivalence relations 

 
Q.1   

Let R be a relation on the set  A ={1,2,3,4,5,6} defined as   R={( , ) : 2 1}x y y x= −  

i) Write R in roster form and find it’s domain and range                              (2)                         
ii) Is R an equivalence relation ? Justify                                                             (2) 

 
                                                                                        (Scores: 4 ; Time: 8 mts) 

 
Scoring Indicators 
 

i) R ={(1,1), (2,3), (3,5)}                                                                                        (1) 
Domain  = {1,2,3}  ; Range     ={1,3,5}                                                            (1) 

     ii)          Since (2,2) R∉ , R is not reflexive 

     (2,3) R∈   but  (3,2) R∉ ;  R is not symmetric                                               (1) 

             (2,3) R∈ ,  (3,5) R∈   but (2,5) R∉ ,  R is not transitive 
    R∴ is not an equivalence relation                                                                   (1) 
 
 
 

 
 
Learning Outcomes  
 

Classifies and explains  different equivalence relations 
 

Q.2   

 The relation R defined on the { 1,0,1}A = − as 2{( , ) : }R a b a b= =  

       i)       Check whether R is reflexive, symmetric and transitive                                (2) 
ii) Is R an equivalence relation ?                                                                            (1) 

 
(Scores: 3 ; Time: 5 mts)  

Scoring Indicators 
 

i) ( 1, 1) R− − ∉ , R is not reflexive 
( 1,1) R− ∈   but (1, 1) R− ∉ ,       R is not symmetric                                             ( 1 ) 

( 1,1) R− ∈ ,  (1,1) R∈   and  ( 1,1) R− ∈ ,    R is transitive                                      ( 1 ) 



 

"  

 

 
ii) R is not reflexive, not symmetric and transitive. 
So R is not an equivalence relation                                                                          ( 1 ) 
 

Learning Outcomes  
 
            Classifies different types of relations ; Illustrates different types of relations 
Q 3.  

Let  A = {1,2,3} .  Give an example of a relation on A which is 

i) Symmetric but neither reflexive nor transitive                                          (2)         
ii) Transitive but neither reflexive nor symmetric                                         (2) 

 
(Scores: 3 ; Time: 6 mts)  

 
Scoring Indicators 
 
i)  R={(1,2), (2,1)}                                                                                                     ( 1 )         

(1,1) R∉ ⇒  R is not reflexive 

(1,2) (2,1)R R∈ ⇒ ∈ ,    R is symmetric 

(1,2) , (2,1)R R∈ ∈ but  (1,1) R∉   , R is not transitive                                 ( 1 )         

ii)  R={(1,2), (1,3), (2,3)} 
(1,1) R∉ ⇒  R is not reflexive                                                                       ( 1 )       

(1,2) R∈  but  (2,1) R∉ ,  R is not symmetric 

            (1,2) ,(2,3) (1,3)R R R∈ ∈ ⇒ ∈ ,  R is transitive                                           ( 1 )     

 
Learning Outcomes  
 
              Recalls the idea of a function ; Identifies the injectivity and surjectivity of a 
function 
 
Q 4.  
 

(i)Let f be a function defined by ( )f x x=   is a function if it defined from 

 ( :f N N→ ,  :f R R→ ,  :f R R+→ ,  :f R R+ +→ ) 
(ii)  Check the injectivity and surjectivity of the followingFunctions 

a) :f N N→   given by
3( )f x x=      (2)         

b) :f R R→  given by     [ ]( )f x x=                 (2)                              

                        
(Scores: 4 ; Time: 8 mts)  

Scoring Indicators 
 

i) :f R R+ +→      For ,x y N∈ ,  



 

#  

 

ii)  a) 
3 3( ) ( )f x f y x y= ⇒ = x y⇒ = ⟹  f is injective                     (1)                               

 
 
 

      For 2 N∈ , there does not exist x in the domain N such that   3( ) 2f x x= = .  

      ∴  f is not surjective               (1)    
 

b) :f R R→  given by     [ ]( )f x x=  

      It seen that   (1.1) 1f =   and  (1.8) 1f =  ;                                                                 (1)     

      But  1.1 1.8≠   ; ∴  f is not injective 

      There does not exist any element  x R∈   such that ( ) 0.7f x =  

      ∴  f is not surjective                                                                                                   (1)   
 
Learning Outcomes  
 
               Illustrates composition of functions ; Constructs new functions using 
composition 
Q 5 .  

a) Find fog and  gof  if 

i) f(x) = 
x

 and g(x)  =  
3 4x +

                                                               (2) 

ii) f(x)  =  
416x   and   g(x)  =  

1

4x                                                              (2)   

         b)  If 

4 3
( )

6 4

x
f x

x

+=
−   ,

2

3
x ≠

, Prove that ( )fof x x=                                             (2) 

 
(Scores: 6 ; Time: 12 mts)  

 
Scoring Indicators 
                                                                                     

a) i)  f(x) = 
x

 and g(x)  =  
3 4x +

                                                                     (1) 

             ⟹ ( ) ( ( ))fog x f g x=    = ( 3 4 ) 3 4 3 4f x x x+ = + = +  

                       ( ) ( ( ))gof x g f x=    = ( )g x     = 3 4x +                                               (1)    

             ii)  ( ) ( ( ))fog x f g x=
 

1

4( )f x=
1

4416( )x=
 16x=                                              (1)

 

                   ( ) ( ( ))gof x g f x= 4(16 )g x=
1

4 4(16 )x= 4x=                                           (1)              

   b)  
( ) ( ( ))fof x f f x=                                                                                                  (1) 

         

4 3
4( ) 3

6 4
4 3

6( ) 4
6 4

x

x
x

x

+ +
−= + −
−

16 12 18 12

24 18 24 16

x x

x x

+ + −=
+ − +

34

34

x
x= =                                                 (1)       

 



 

$  

 

Learning Outcomes  
             Recalls the idea of a function and its domain and range ; Identifies the inverse 
of a function 
 
Q 6.     
Let {(1,2), (2,3), (3,4)}S =  

i) Find the domain and range of S         (1) 

ii) Find 
1S −
                                              (1) 

iii) Find the domain and range of 1S −                                    (1) 

iv) Verify that 1S −  is a function using the graph of S  and 1S −              (2)    
 

(Scores: 5 ; Time: 10 mts)  
Scoring Indicators 

i) Domain =   {1,2,3}  ; Range    =   {2,3,4}                                                           (1)      

ii) 
1S −

=  {(2,1), (3,2), (4,3)}                                                                                      (1)      

iii) Domain =   
{2,3,4}  ; Range    =   {1,2,3}                                                           (1)       

iv) Plotting S and S-1 in graph paper                                                                      (1)      

Yes,  S-1 is a function because x coordinates do not intersect                                   (1)   
 

 
Learning Outcomes  
 
              Identifies  the condition for invertible function ; finds inverse 
Q 7. 
     I) Consider  :{3,4,5,6} {8,10,12,13,14}f → and                                                         (3) 

       f={(3,8), (4,10),(5,12),(6,14)} . State whether f has inverse ? Give reason 

ii)  Consider  :f R R→  given by ( ) 3 2f x x= + . Show that f is invertible.            (3) 

  Find the inverse of f  

(Scores: 6 ; Time: 12 mts)  
Scoring Indicators 
 

i) Distinct elements in set  {3,4,5,6}  has distinct images.                                 (1)    

under  f  .  f∴  is one- one 

But 13 in the codomain has no pre image. f∴ is not onto.                          (1) 

f∴  has no inverse                                                                                              (1)         

( ) 3 2f x x= +  ; then 

ii) 1 2 1 2 1 2( ) ( ) 3 2 3 2f x f x x x x x= ⇒ + = + ⇒ =
                                                         (1)                                  

Hence  F is one - one 

For  y R∈ ,  let  3 2y x= + ⟹ 2

3

y
x R

−= ∈                                                         (1)     

2 2
( ) ( ) 3( ) 2

3 3

y y
f x f y

− −= = + = ⟹ f is onto 



 

%  

 

Define  :g R R→   such that   
2

( )
3

y
g y

−=  

( ) ( ( ))gof x g f x= 3 2 2
(3 2)

3

x
g x x

+ −= + = =  

( ) ( ( ))fog y f g y= 2 2
( ) 3( ) 2

3 3

y y
f y

− −= = + =                                                  (1)    

 
Learning Outcomes  

Identifies the composition of an operation ; Applies the concept of composition ; 

Identifies and solves inverse of a function 

Q 8.  

Choose the correct answer from the bracket                                          
(1) 

If  1x ≠  and  
1

( )
1

x
f x

x

+=
−

  is a  real function, then (2)fof    = ----- 

( 1, 2, 3, 4) 
i) What is the inverse of f                                                                   (2) 

ii) Find
1(3) (3)f f −+                                                                              (1) 

 (Scores: 4 ; Time: 8  mts)  
 

Scoring Indicators 
 
i) 2                                                                                                                             (1)          

ii) Let g: range of f {1}R→ − be the inverse of f  

Let   y  be any arbitrary element in the range of  f  , then ( )y f x= 1

1

x

x

+=
−

 

⟹ 1xy y x− = + ⟹ ( 1) 1x y y− = + ⟹ 1
, 1

1

y
x y

y

+= ≠
−  

Let us define   

 g: range of f {1}R→ − as 
1

( )
1

y
g y

y

+=
−  

 

1
11 1( ) ( ( )) ( )

11 1
1

x
x xgof x g f x g x

xx
x

+ ++ −= = = =+− −
−

            (1)     

           1f g−∴ = ⟹ 1 1
( ) , 1

1

y
f y y

y
− += ≠

−
                                                                              (1)                   

iii) (3) 2f =   ,       
1(3) 2f − = ⟹ 

1(3) (3) 2 2 4f f −+ = + =                                                                                     (1) 

 
 
 
      

 



 

&  

 

Learning Outcomes  
Identifies the binary operation as a function ; Illustrates  various properties of a 

binary operation 

Q 9.  

 i) Determine whether the following is a binary operaton or not?                    (2)
 

Justify  

* 2aa b b=   defined on Z  
 ii) Determine whether  * is commutative or associative if                                 (2) 

            

           
* , ,

6

ab
a b a b R= ∈

 
(Scores: 4 ; Time: 8  mts) 

Scoring Indicators 

i) * 2aa b b=   
If a is negative, then  2a becomes a fraction                                    (1)        

Eg :   1 3
1*3 2 .3

2
Z−− = = ∉   ; ∴ *  is not a binary operation             (1)      

*
6

ab
a b = ⟹ * *

6 6

ba ab
b a a b= = =

 
ii) *⇒   is commutative                                                                          (1) 

 

.
6( * )*
6 36

ab
c abc

a b c = = ⟹
.

6*( * )
6 36

bc
a abc

a b c = =
                                        (1)     

*( * ) *( * )a b c a b c∴ = *⇒  is associative 

 
 
Learning Outcomes  
 
Identifies the identity element of a binary operation ; Identifies that the inverse  of an 
element belongs to the set 
 
Q10. 
 Consider the binary operation   *: Q Q→   where Q is the set of rational numbers is 

defined as   *a b a b ab= + −  

i) Find   2*3                                                                                               (1)                                                                 
ii) Is   identity for *  exist?  If yes, find the identity element      (2)                            
iii)  Are elements of Q  invertible? If yes, find the inverse of an element 

 in Q                         (2)       

(Scores: 5 ; Time: 10  mts)      
                                        

Scoring Indicators 
 

i) 2*3 2 3 6 1= + − = −                                                                                       (1)             



 

'  

 

ii) *a e a e ae a= + − = ⟹   0e ae− =                                                               (1)            

 ⟹ (1 ) 0e a− = ⟹ 0e =  ⟹  e*a = a ⟹ e+a-ea = a ⟹ e-ea = 0 ⟹ e=0  is the identity element                                               (1)             

iii) 
1 1 1* 0a a a a aa− − −= + − =                                                                              (1)        

iv)     ⟹    
1(1 )a a a− − = − ⟹       

1

1 1

a a
a

a a
− −= =

− −                                    (1)   
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CHAPTER – 2 
 

INVERSE TRIGONOMETRIC FUNCTIONS 
 
Learning Outcomes  
 
Restates the domain and range of inverse trigonometric function, Finds principal 
values, Applies the identifies 
 
Q1.   

i)  Choose the correct answer from the bracket 
  If ������ � 	 , then 	 is equal to �� � � � 	 � �   ��� 0 � 	 � ��c� ��� � 	 � �� ���   0 � 	 � �                     (1) 

(i) Find the value of ��������� ��� �        (2) 

(ii) Solve for � �  ���� ��� �� ! � 2�����, � # 0          (2) 

 
(Scores: 5 ; Time: 10  mts) 

 
Scoring Indicators 

i) Range of ������   $� %0 , �& ⟹ 0 � 	 � �         (1)          
ii) ����������� � � , $' � (  %0 , �& which is the  

                principal value branch of  ������                                                       (1)          )  ����� ���� ��� ! �   ����� �cos 2� , ��!  =  ����� ���� ��! � ��  ,    ��  (  %0 , �&     (1)    

iii)  �����1� , ����� � 2����� ⟹ �. �  2����� � �����                          (1)       ⟹����� � �.⟹  � � �� �. ) � � 1                                                                 (1)      

 
Learning Outcomes  
 
Formulates various identities, Applies the identities, Recalls trigonometric functions 
 
Q 2 

 i)   Choose the correct answer from the bracket                                             (1) cos ������� , |�| � 1, is equal to 

     [    ��  √�� 1 ��� �√�� 1 �c� �√�� 1 ���  √�� 1  ] 

 

       ii)  Prove that  �$��� .2 , �$��� 2�� � �$��� 3�32                                                      (3) 

(Scores: 4 ; Time: 8  mts) 
 
Scoring Indicators 

(i) ����  � � ����� � �√�� 1!⟹cos�������                                                                 (1)         

                 � ��� 4����� 5 1√1 , ��67 �  1√1 , �� 



 

((  

 

(ii) LHS  ���� .√21�.1 , ���� 2√��1�21  =  ���� .� , ���� 2��                                     (1)     

� ���� 8 9:� ;<1��9:= ;<1> � ���� �.?��2�3��@! � ���� �3��3!           (1) 

� �$��� � 3�√3�1��31!   = � �$��� � 3�√.��2! = � �$��� �3�32!                                    (1)    

 
Learning Outcomes   
 
Finds the principal values, Applies the identities  
Q 3.  
 
Match the following                                                                  (4) 

A B 

(i) �$��� ���! 

(ii) ����� ���! � �$��� �� ��! 

(iii) �$��� ��$� ��. ! 

(iv) ���� 82�$� 5����� ���!
 

a) 
�� 

b) 
�3 

c) 
�� 

d) 
�. 

e) � 

 
(Scores: 4 ; Time: 6  mts) 

 
Scoring Indicators 

(i) �$��� ���! � �3                   (1)    

(ii) ����� ���! � �$��� �� ��! � ����� ���! , �$��� ���!=
��                                              (1) �$��� ��$� ��. ! � �$��� �sin �� � �.�! �  �.          (1) 

  iii)  ���� 82�$� 5����� ���!6> � ���� �2sin ����!= ���� �2 = √�� !          (1)      

� ����C√3E � �� 

 
Learning Outcomes   
 
Formulates various identities, Applies the identities 
Q 4. 

 i) Choose the correct answer from the bracket            (1)  ���� ���FGH ��FGH !is equal to 

[  �� �. ,   � ��� �. �  ��c� �. �   � ���   � � �.  ] 

ii)Express  ���� ���IJH  KLI ! , � �� � � � ��in the simplest form.                             (3) 

 
(Scores: 4 ; Time: 8  mts)  

 
 



 

(�  

 

 
Scoring Indicators 
 

(i) ���� ���FGH ��FGH ! � ���� 5�� ��. �  �!6 �  �. �  �                                                      (1)        

(ii) ���� ���IJH  KLI ! � ���� 8IJH1�M1! � KLI1�M1! � �IJH�M1!KLI�M1!
KLI1�M1! � IJH1�M1! > �                                              (1) 

             ���� N 5KLI�M1!�IJH�M1!61
5KLI�M1!�IJH�M1!65KLI�M1!�IJH�M1!6O �  ���� 4 KLI�M1!�IJH�M1!

5KLI�M1!�IJH�M1!67                        (1)   

              �  ���� 8��FGH�M1!
��FGH�M1!> �  ���� 5�� ��. �   �!6 �   �. �   �                                       (1)         

 
Learning Outcomes   
 
Formulates various identities, Applies the identities 
 
Q 5  

 Prove that  ���� ���! �  ���� ��2!   �  ���� � ���!                                             (2) 

 
(Scores: 2 ; Time: 4  mts)  

 
Scoring Indicators 
 

���� 8 <1�1;��<1=1;> � ���� 8 ;P9<Q<QR1<Q >                                                                     (1)      

�  ���� 8 <<Q<1<Q > �  ���� � ���!                                                                                        (1)       

 
Learning Outcomes   
 
Sketches the graphs of inverse T – functions, Formulates various identities,      
Applies the identities 
 
Q6. 
 

(i) In which quadrants are the graph of  ������ lies, � ( % �1, 1 ]             (1)    
(ii) Choose the correct answer from the bracket 

If  ������ ,  �����	 �  ��  , then �$���� ,   �$���	  = …… 

[ �� ��� ��� �� �c� �3  ��    � ]                                                                        (1)       

 

(iii) If  �����  +  ����	 �   �.  then prove that  � , 	 , �	 � 1                   (2)     

(Scores: 4 ; Time: 8  mts)  
 
 



 

(!  

 

 
    

Scoring Indicators 
 

(i) First and Second quadrants                                 (1)         

(ii) 
�� � �$���� , ��  �  �$���	 �   ��                    (1)         ⟹�$���� ,   �$���	 �    � �  ��  � ���  

(iii) ���� �  �S�� S! �   �. ⟹  �S�� S � ��  �.                                            (1)      

 

                         ⟹ 
 �S�� S � 1  ⟹   � , 	 , �	 � 1                                                    (1)   



 
CHAPTER - 3 

 

MATRICES 
 
Learning Outcomes   
 
Interprets and classifies the concept of a Matrix  ; Identifies the  properties of 
Matrices     
 
Q .1 

 If  ,

3

5

0

















=
















+−
−−

z

zy

zyx

   then find the values of x, y and z                                     (2) 

(Scores: 2 ; Time: 5  mts)  
 
Scoring Indicators  
 z= 3 
     − y + z  = 5         ⇒y  =  z  −5 = 3 −5  =−U                                                                   (1)      

V − W + X = Y ⇒ V = y  − z =−U  +3, z = 1                                                                  (1)      
 
 
Learning Outcomes  
 
 Identifies and compares the order of Matrices for finding the product 
 
Q.2 

i) If  B =   ZU  [
\   Y]  find B2                                                                                     (2) 

ii) If   A = 








01

1x
and A2 is the identity matrix, then find  x                (2) 

(Scores: 4 ; Time: 8  mts)  
 
Scoring Indicators  
 

i)^U =  ZU  [
\   Y] ZU  [

\   Y]        = Z _ + [     ` + Y
U + Y       [ + Y]                                                       (1)               

 

             =     Za  `
U   []                                                                                                       (1)              

 

bb)     cU =  Z V  \
\   Y] Z V  \

\   Y]        = dVU + \     V
V               \e = Z \  Y

Y   \]                                       (1)              

∴  V = Y                                           (1)        
         
 
 



 

(#  

 

Learning Outcomes  
 
Identifies and compares the order of matrices for finding their product 
 
Q.3  

 Let the order of a matrix A is  2×3, order of a matrix B is  3 × 2 and order of a 

matrix C is  3 ×3 , then match the following 
 
        Matrix                                Order 

  i)    CB                                       3×3                                                                          (1) 

 ii)  AC                           3×2                                                                         (1) 

 iii ) BAC                            3×2                                                                         (1) 

 
(Scores: 3; Time: 5  mts)  

 
Scoring Indicators 

i) Order of matrix CB  is   3×2                                                                               (1)                                                                          

ii) Order of matrix AC is    2×3                                                          (1)        

iii) Order of matrix BAC is 3×3                                                     (1)        

 
Learning Outcomes  
 
Differentiates different types of Matrices ; Identifies the  properties of Matrices 
Q.4 

i) If  U =%U �[ _& , f � g[U\h 

 i �  %Y U [& , j � gUU_h ,  then  find   UV  , XY , UV +XY                                     (3) 

 ii) What must be the matrix X if 2X + ,
27

83

43

21








=








                                        (2) 

iii)  If      [ 1 x 1] 0

2

1

x

230

150

321

=
















−















     then find the value of  x                           (2) 

(Scores:7; Time: 10 mts)  
 
Scoring Indicators 
 

i) UV   =%U �[ _& g[U\h  = %` � ` , _& � %_&                                    (1)        

XY  = %Y U [& gUU_h =  %Y , _ , \U& �  %\`&                                                         (1)      



 

($  

 

  UV +XY =%_& , %\`& =  %UY&                                                                                    (1)       kk� U i � Z[ la U] � Z\ U[ _] �  ZU `_ �U]                                                                  (1)        

T    i �  Z\ [U �\]             (1) 

i) 

iii) [ 1 x 1] 

1 2 3

0 5 1 1 0

0 3 2 2

x   
    =   
   −     

[ 1 x 1] g V , U � `Y , m � UY , [ � _ h=0                                                              (1)                   

                %\ V \& gV � _[� \  h =0 

   [x -4 +3x -1] =[ 0 ]     T x -4 +3x -1 = 0     T  � �
4

5
              (1)         

 
Learning Outcomes  
 

 Interpret and classify the concept ; Identifies the  properties of transpose of a 
Matrices 

 
Q.5 
 
Choose the correct answer from the bracket   
 

i)If A = nokpqUrU where ,jiaij += then A is equal to 

      a) 








22

11
  b) 









21

21
     c) 









43

21
     d)  









43

32
                              (1)

 

ii) 








43

32

     is a  
      a)  symmetric  matrix                b)  skew- symmetric matrix           (1) 
      c)  null matrix                             d)  identity matrix 
 

iii)  If  c � Z[ � UU     m ] stu  ^ � Z a    l�`   [  ]     then  A + B  is equal to 

 

     a) ZU\ � \`�\U   \m]         b)  Z\Y  `�_  l]      c)  Z\  \\   \]        d)   Z\   Y Y  \]                                  (1) 

 iv ) If A  =   Z\Y  `�_  l]  and vU   =  Z\  YY  \] then AvU  is equal to 

       a)Z\Y  `�_  l]         b)  ZU\ � \`�\U   \m]      c)  Z\ \\  \]              d)   Z\   Y Y  \]                           (1) 

v) . If A is square matrix, A ′ , is its transpose, then 
\U �c � A ′ �  is 

 a) a symmetric matrix      b) a skew-symmetric matrix  
       c) a unit matrix                   d) a null matrix                                          (1) 

(Scores:5; Time: 10 mts)  



 

(%  

 

 
 
Scoring Indicators 
  
i) A =�� = 1+1 =2  , �� = 1+2 =3, �� = 2+1 = 3  

�� = 2+2 = 4  , A = 








43

32
                                   (1) 

ii) wx   =  








43

32
  = A  is   symmetric  matrix                                      (1) 

iii)   w , y � Z3 � 22     5 ] , Z 7    8�6   3  ]     =    Z10   6�4  8]                          (1) 

iv)   If A vU =   Z\Y  `�_  l] Z\  YY  \]  =  Z\Y  `�_  l]                                            (1) 

v) a skew-symmetric matrix                                        (1) 

Learning Outcomes   
 
Identifies matrix multiplication is not commutative ;Identifies the properties of 
transpose of a matrix 
 
Q.6 
 
Let  A  and B be two symmetric   matrices  of same order. Then show  that   AB – BA  
is  a skew- symmetric  matrix                            (2) 

  
(Scores: 2; Time: 5 mts)  

 
Scoring Indicators 
 
Given A = AT , B = BT 
(AB –BA)T  = (AB)T – (BA)T                        (1)                     
                  = BTAT - ATBT = BA – AB = - (AB - BA)   
 Therefore  AB – BA  is a skew- symmetric  matrix     (1)      
      
 
Learning Outcomes   
 
Identifies and compares the order of a matrix for finding their product 
 
 
 
 



 

(&  

 

Q.7 

,

122

212

221

A

















= then   

i) Find  4A   and cU                                                                                                   (3) 

ii) ���� ��s�  cU- 4A   � mv[                                                                                    (2) 
 

(Scores: 5; Time: 10 mts)  
 

 
Scoring Indicators 
 

i) 4A = 4 g \  U  UU   \  UU  U  \ h  �  g_   l  ll   _  ll  l  _ h                                                                                     (1)      

 

  cU = g \  U  UU   \  UU  U  \ h g \  U  UU   \  UU  U  \ h                                                                                  

 

�  g\ , _ , _      U , U , _     U , _ , UU , U , _    _ , \ , _    _ , U , _U , _ , U    _ , U , U   _ , _ , \ h                                                                  

  (1)        
 

� g �  l  ll   �  ll  l  � h                                                                                                    (1)        

ii) cU �  _ c  =  g �  l  ll   �  ll  l  � h � g_   l  ll   _  ll  l  _ h                                                                              (1)        

 

 � g m Y  YY   m  YY  Y  m h � m g\  Y  YY   \  YY  Y  \ h � mv[                                                                     (1)       

 
Learning Outcomes   
 
Identifies that   matrix multiplication is not commutative 
 
Q.8 

If  A = 








ααα
ααα

2

2

sinsincos

sincoscos
and B = 









βββ
βββ

2

2

sinsincos

sincoscos
 

i) Show that AB =d������������� � �� �k����������� � ���k����������� � �� �k���k������� � ��e                           

(3) 

ii) If the product AB is null matrix, then show that α -β is a multiple of π/2      (2) 
 



 

('  

 

(Scores:5; Time: 10 mts)  
 
Scoring Indicators 
 

i) AB =d���U�         �����k�������k��          �k�U�e ����U�         �����k�������k��          �k�U��                                     (1)    

 

=����U����U� ,  �����k�� �����k��   ���U������k�� , �����k���k�U������k�����U� , �k�U������k��    �����k�� , �k�U��k�U� �           (1)    

 

=d����������������� , �k�� �k��� �k��������������� , �k�� �k����k��������������� , �k�� �k��� �k���k����������� , �k�� �k���e           

 (1)   
 

=d������������� � �� �k����������� � ���k����������� � �� �k���k������� � ��e 

 

ii)  Given    d������������� � �� �k����������� � ���k����������� � �� �k���k������� � ��e = ZY YY Y]                        (1)         T ����� � �� � Y  T �� � ��  is a multiple of π/2         (1) 
 
Learning Outcomes   
 
Identifies and compares  the order of Matrices for finding their product  
Q.9 
 

Let   A = ZY    o�    Y]  

i) Find    cU                                                                                                                (1) 

ii) If    c_   =  vU  ,  then show that  ab = 1                                                              (2) 
 

(Scores:3; Time: 6 mts)  
 

Scoring Indicators 
 

cU � ZY    o�    Y] ZY    o�    Y] � Zo�    YY   o� ]                                                              (1)           

 

i) c_ � Zo�    YY    o�] Zo�    YY    o�]  � d oU�U   Y Y       oU�Ue                                                     (1)          

Z ���   0 0       ���]    = Z1   00    1] T   � = 1                                                                                (1)          

 
Learning Outcomes   
 
Identifies the  properties of transpose of a Matrix 



 

�)  

 

Q.10 

 If the matrices A = 
2 1 3

4 1 0

 
 
 

 and B 

1 1

0 2

5 0

− 
 
 
  

, then 

i) Find  c^ , ^ �, �c^� �                                                                                                         (3) 

ii) Show that  �c^� � = ^ �c �                                                                                          (2) 
 

(Scores: 5; Time: 8 mts)  
 

Scoring Indicators 
 

cB  = ZU  \  [_  \  Y] g\   � \Y       Um      Y h   =  Z \a  Y_ � U]                                                             (1)       

  ^�   = Z \    Y   m�\   U  Y]                                                                                             (1)       

 �c^� �  =Z \a  _Y � U]                                                                                             (1)                                

ii)  ^� c�  = Z \    Y   m�\   U  Y] gU  _\  \[  Yh                                                                        (1)       

 

                   =  Z17   40 � 2]=�wy� x                                                                                               (1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

�(  

 

 

CHAPTER-4 

 

DETERMINANTS 
 
Learning Outcomes   
 
Identifies the properties of determinants and verifies them through examples. 
Identifies the methods of evaluating a determinant. 
 
Q.1 
 

 (i) Choose the correct answer from the bracket. If , then = ?        

            { (a) 0  ,  (b) – 40  ,   (c) 40 , (d) 2 }       (1) 

(ii)  Show that    

            (3) 
 

(Scores: 4; Time: 8 mts)  
Scoring Indicators  
 

(i)  (c) 40                 (1) 
 

    (ii) = take a,b,c from                       (1) 

      =  take a,b,c from  

        =                           (1) 

       =                          (1) 

  
 
Learning Outcomes   
 

Identifies the properties of determinants and verifies them through examples.  
 
Identifies the methods of evaluating a determinant  
 
 

40

253

214

231

=−
−

222

513

341

−−

222

2

2

2

4 cba

cbcac

bcbba

acaba

=
−

−
−

=∆

∆
ccc

bbb

aaa

abc

−
−

−
321 ,, CCC

111

111

111
222

−
−

−
cba 321 ,, RRR

133

122222

020

200

111

RRR

RRR
cba

+→
+→

−

( ) ( ) 222222222 440
02

20
1 cbacbacba =−−=−



 

��  

 

 
Q.2 
 
(i) Choose the correct answer from the bracket. Let the value of a determinant is . 

Then the value of a determinant obtained by interchanging two rows is  
     { (a)    ,  (b)   , (c) 0  , (d) 1   }         (1)   

 
                                                  

(ii) Show that          (3)  

(Scores:4; Time: 8 mts)  
Scoring Indicators  
    
(i)  (b)                      (1) 
    
(ii)  Operating , we have 

                                                             (1)                                  

    =

cbbacba

baaccba

accbcba

++++
++++
++++

2  

          

       =

accba

cbcba

bacba

−−++
−−++
−−++

2 =  

acb

cba

bac

−−
−−
−−

2                         (1)  

  =

acb

cba

bac

)1)(1(2 −−  

   =                         (1)  

 
 
Learning Outcomes   
 
Identifies the properties of determinants and verifies them through examples.  
Identifies the methods of evaluating a determinant. 
 
Q.3 

The value of the determinant
50cos50sin

10cos10sin −
 is  (a) – 1  (b)

2

3
 (c) 

2

1
   (d) – 2 (1) 

(ii) Using properties of determinants, show that                    
 

∆

∆ ∆−

bac

acb

cba

cbbaac

baaccb

accbba

2=
+++
+++
+++

∆−

3211 CCCC ++→
( )
( )
( ) cbbacba

baaccba

accbcba

cbbaac

baaccb

accbba

++++
++++
++++

=
+++
+++
+++

2

2

2

133122 , CCCCCC −→−→

3211 CCCC ++→

( )( )
bac

acb

cba

bac

acb

cba

2112 =−−



 

�!  

 

                  (3) 

 
(Scores:4; Time: 8 mts)  

Scoring Indicators  

(i)  (b) Since,  
2

3
60sin50sin10cos50cos10sin ==+   (1)  

ii)  Let               (1) 
 

                =  

                =   (1) 

 

               

                                 (1)  
   

Learning Outcomes   
 
Identifies the properties of determinants and verifies them through examples.  
 
Identifies the methods of evaluating a determinant. Identifies the peculiarities of odd 
order skew symmetric matrix. 
 
Q.4 
 
(i) Choose the correct answer from the bracket. The value of the determinant

0

0

0

qrpr

rqpq

rpqp

−−
−−
−−

is …  

{(a) rqp ++   , (b)1 ,  (c)0  , (d) pqr3  }       (1) 

(ii) Evaluate 

a a b a b c

2a 3a 2b 4a 3b 2c

3a 6a 3b 10a 6b 3c

+ + +
+ + +
+ + +

       (3) 

(Scores:4; Time: 8 mts)  
 
 
 

  

( ) ( ) ( ) ( )cbabaaccb

bacc

acbb

cbaa

++−−−=
+
+
+

2

2

2

133

122

22

22

2

0

0

1

)(
RRR

RRR

acac

abab

aa

cba
−→
−→

−−
−−++

( ) ( ) ( )
ac

ab
acabcba

acac

abab
cba

+
+

−−++=
−−
−−++

1

1
)(

22

22

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )bcacabcba

abacacabcba

−−−++=
−−+−−++=

( ) ( ) ( ) ( )cbabaaccb ++−−−=

1

1

1

)(
2 

2

2 

2 

2

2 

cc 

bb

aa

cba

cbacc

cbabb

cbaaa

++= 

++
++
++

= ∆ 



 

�"  

 

SCORING INDICATORS 
 

 (i) (c) 0(since the given determinant is the determinant of a  
 third order skew symmetric matrix )      (1)  
     

(ii) 
a a b a b c

2a 3a 2b 4a 3b 2c

3a 6a 3b 10a 6b 3c

+ + +
+ + +
+ + +

  

 2 2 1 3 3 1R R 2R , R R 3R→ − → −        (1) 

  

 =

baa

baa

cbabaa

3730

20

+
+
+++

 = a [7a2+3ab-6a2-3ab]      (1) 

                                             = 2 3a(a ) a=       (1)  

   
Learning Outcomes   
 
Recognizing the concept of minors and cofactors, Identifies the adjoint and its 
properties, Identifies the methods of evaluating a determinant. 
 
Q.5  
 
(i) Choose the correct answer from the bracket. Consider a square matrix of order 3. 

Let 131211 ,, CCC are cofactors of the elements 131211 ,, aaa respectively, then 

131312121111 CaCaCa ++  is 

         {  (a) 0   , (b) A  , (c) 1 , (d) none of these }     

(1) 

(ii) Verify for the matrix 








−
−

=
23

25
A that ( ) ( )A adjA adjA A A I= =  , where 








=

10

01
I  

(3) 
 

(Scores: 4; Time: 8 mts)  
Scoring Indicators  
                 

(i) (b) A             (1)   

(ii) 4
23

25
−=

−
−

=A  

5,2,3,2 22211211 ==−=−= CCCC  










−
−

=







=

53

22

2212

2111

CC

CC
adjA        (1) 

Now; 








−
−

=








−
−

×








−
−

=
40

04

53

22

23

25
)(adjAA  



 

�#  

 

                                                                 = IA=







−

10

01
4     (1) 

        








−
−

=








−
−

×








−
−

=
40

04

23

25

53

22
)( AadjA  

                                                               = IA=







−

10

01
4   

Hence ( ) ( )A adjA adjA A A I= =        (1)  

 
   
Learning Outcomes  
  
Recognising the concept of minors and cofactors, Identifies the adjoint and its 
properties, Identifies the methods of evaluating a determinant, Computing the 
inverse of a matrix. 
 
Q.6 

(i) Choose the correct answer from the bracket. If 








−
=

xx

xx
A

cossin

sincos
and 









=

10

01
)( kadjAA , then the value of k is … 

          { (a) 0 ,   (b) 3,  (c) 1, (d) 2 }        (1) 

(ii) Find the inverse of the matrix

















−
−

−
=

423

320

211

A  

            (3) 
 

(Scores: 4; Time: 8 mts)  
Scoring Indicators  
                 
(i) (c) 1                                                                                                    (1)  

 1
cossin

sincos
=

−
=

xx

xx
A and IAadjAA =)(  

(ii) Let 

423

320

211

−
−

−
=A  

        = 1)60(2)90(1)68(1 −=−+++−        (1) 

      2,0,6,9,2 2221131211 −==−=−== CCCCC  

      2,3,1,1 33323123 ==−=−= CCCC  

     

















−−
−−

−
=

















−
−−
−−

=
216

329

102

231

120

692

)(

T

Aadj       (1) 



 

�$  

 

         
A

Aadj
A

)(1 =− = )1(−
















−−
−−

−

216

329

102

      (1)  

   
 
Learning Outcomes   
 
Recognizing the concept of minors and cofactors, Identifies the adjoint and its 
properties, Identifies the methods of evaluating a determinant, Computing the 
inverse of a matrix, Identifies the singular and non singular matrices. 
 
Q.7 

(i) Choose the correct answer from the bracket. If 








−
=

21

32
A and kAA =−1  , then the 

value of ‘k’is 

           {(a)7 , (b) -7 , (c) 
7

1
 ,(d) 

7

1− }        (1) 

(ii)If 

















−
−

=
001

012

111

A , (a) find 2A (b) Show that 12 −= AA  

              (4) 
(Scores: 5; Time: 10 mts)  

Scoring Indicators 
 

 (i) (c) 
7

1
          (1) 

 7
21

32
−=

−
=A ; 









−
=









−
−−−==−

21

32

7

1

21

32

7

11

A

adjA
A  

 

(ii) 

















−
−

×
















−
−

=
001

012

111

001

012

111
2A =

















−
−

111

210

100

     (1) 

Now; 01

001

012

111

≠=−
−

=A        (1) 

,1,1,0,1,0,0 232221131211 −=−===== CCCCCC 1,2,1 333231 === CCC  

(1) 

















−
−=

111

210

100

adjA ; 21

111

210

100

A
A

adjA
A =

















−
−==−     (1)  

  
 



 

�%  

 

Learning Outcomes   
 
Identifies the properties of determinants and verifies through examples, Computing 
the inverse of a matrix, Verifying the properties of inverse of matrices. 
 
Q.8 

 
(i) Choose the correct answer from the bracket.  If each element of a third 

order square matrix ‘A’ is multiplied by 3, then the determinant of the 
newly formed matrix is          

{   (a) A9  ,  (b) A3  , (c) A27  ,  (d)  3)( A
}     

(1) 

(ii)   Consider the matrix 






−
=

42

58
A  

(a) Show that ‘A’ satisfies the equation 04242 =−+ xx    (2) 

(b) Hence find 1−A         (2) 
(c)  

(Scores:5; Time: 10 mts)  
Scoring Indicators 

  

(i) (c) A27           (1) 

  (ii) (a) 








−
−

=






−
×






−
=

268

2074

42

58

42

582A                (1) 

Now; 0
10

01
42

42

58
4

268

2074
4242 =








−







−
+









−
−

=−+ IAA                           (1)  

  

(b) We have; 04242 =−+ IAA  

             0424 =−+×⇒ IAAA  

Multiply both sides by 1−A  

0424 111 =−+×⇒ −−− IAAAAAA                             (1) 

1424 −=+⇒ AIA 1)4(
42

1 −=+⇒ AIA  

















+







−
=⇒ −

10

01
4

42

58

42

11A  
















−
=⇒ −

82

54

42

11A                               (1)   

 
 
 
Learning Outcomes   
 
Identifies the properties of determinants and verifies through examples, Computing 
the inverse of a matrix, Verifying the properties of inverse of matrices. 
 



 

�&  

 

Q.9 
 

(i) If A and B are matrices of order 3 such that 3;1 =−= BA  , then AB3 is 

         (a)-9    (b)-27     (c)-81       (d)9        (1) 

(ii) If 








−
=

1tan

tan1

x

x
A , Show that 







 −
=−

xx

xx
AAT

2cos2sin

2sin2cos1  

                       (4) 
 

(Scores: 5; Time: 10 mts)  
Scoring Indicators 
 

 (i) (c)-81(since BAAB 273 =  )       (1)   

(ii) 0sec
1tan

tan1 2 ≠=
−

= x
x

x
A , therefore A is invertible.    (1) 








 −
=

1tan

tan1

x

x
adjA 







 −
=⇒ −

1tan

tan1

sec

1
2

1

x

x

x
A     (1) 








 −
=

1tan

tan1

x

x
AT  








 −
×






 −
=−

1tan

tan1

sec

1

1tan

tan1
2

1

x

x

xx

x
AAT  

= 








+−+
−−

1tantantan

tan2tan1
cos

2

2
2

xxx

xx
x        (1) 

=



















+−

−−

1
cos

sin

cos

sin
2

cos

sin
2

cos

sin
1

cos

2

2

2

2

2

x

x

x

x
x

x

x

x

x  

= 








+−
−−

xxxx

xxxx
22

22

cossincossin2

cossin2sincos
= 







 −
xx

xx

2cos2sin

2sin2cos
    (1)  

  
 
 
Learning Outcomes   
 
Identifies the properties of determinants and verifies through examples, Redefine the 
area of triangle using determinants, Solving problems related to co linearity of three 
points. 
 
 
Q.10 

(i) If 

















−−
=

210

310

511

A What is the value of A3  ?      (1) 



 

�'  

 

 (ii) Find the equation of the line joining the points (1,2)and (-3, -2) using 
determinants.          (2) 

 
(Scores: 3; Time: 6 mts)  

Scoring Indicators 
  

(i) A3 = A33 =

210

310

511

27

−−
= 27)32(27 =+−              (1)

   
    (ii) Let (x,y) be the coordinate of any point on the line, then (1,2), (-3, -2) and (x, y) 
are collinear.  
          Hence the area formed will be zero. 

          0

1

123

121

=−−
yx

         (1) 

          0)23(1)3(2)2( =+−+−−−−−⇒ xyxy  

          0444 =+−⇒ yx 01=+−⇒ yx        (1) 

 
 
Learning Outcomes  
 
Identifies the properties of determinants and verifies through examples, Identifies 
the methods of evaluating determinants, Solving the system of equations 
 
Q.11 
 

( i) Find the values of x in which
14

23

1

3
=

x

x
       (1) 

(ii) Using the property of determinants, show that the points  
          ),( cbaA + , ),( acbB + , ),( bacC +  are collinear.      (2) 

(iii) Examine the consistency of system of following equations: 
            15465 =+− zyx , 1937 =−+ zyx , 4662 =++ zyx     (2) 

 
(Scores:5; Time: 10 mts)  

 
 

SCORING INDICATORS  
 

(i) 
14

23

1

3
=

x

x
833 2 −=−⇒ x  82 =⇒ x 8±=⇒ x        (1)  



 

!)  

 

(ii) 

1

1

1

bac

acb

cba

+
+
+

=

122

1

1

1
CCC

cbac

cbab

cbaa
+→

++
++
++

= 0

11

11

11

)( =++
c

b

a

cba      (1) 

        since area is zero, points are collinear       (1) 
   

iii) The coefficient 

















−
−

=
612

347

465

A        (1) 

    0419)87(4)6428(6)324(5 ≠=−++++=A  

    Since, the system is consistent and has unique solution.    (1) 
   

 
Learning Outcomes   
 
Identifies the methods of evaluating determinants, Computing the inverse of a 
matrix, Solving the system of equations 
 
Q.12 
 

If A =   

(i)  Find               (1) 

(ii) Find               (2) 
(iii) Solve the linear equations    3x- 2y + 3z = 8                                  
                                                        2x +  y  – z  = 1 
                                                        4x – 3y + 2z= 4      (2) 

(Scores: 5; Time: 10 mts)  
Scoring Indicators 
 

 (i)

  

= 3( 2 - 3 ) + 2 ( 4 + 4 ) + 3 ( -6 – 4 ) = - 17     (1)  

 (ii) , hence its inverse exists.            

                             (1) 

    , ,, , , ,  ,        

   ,          (1) 

   
(iii) The given system of linear equations is of the form  

















−
−

−

234

112

323

A
1−A

234

112

323

−
−

−
=A

0A ≠

1 1
A adj A

A
− =

111 −=C 812 −=C 1013 −=C 521 −=C 622 −=C 123 =C 131 −=C 932 =C 733 =C

















−
−−

−−−
=

7110

968

151

Aadj

















−
−−

−−−
−=−

7110

968

151

17

11A



 

!(  

 

       AX = B,  where , ,  

     

             (1)      

        = =   =   

 ∴ We have, x = 1 , y = 2 , z = 3         (1)  
 
   
Learning Outcomes   
 
 Identifies the methods of evaluating determinants, Computing the inverse of a 

matrix, Solving the system of equations 
 
Q.13 
 
‘Arjun’ purchased 3 pens, 2 purses and 1 instrument box and  pays Rs. 410. From the 
same Shop ‘Deeraj’ purchases 2 pens, 1 purse and 2 instrument boxes and pays 
Rs.290, while ‘Sindhu’ purchases 2pens, 2 purses, 2 instrument boxes and pays Rs. 
440.  
 
(i) Translate the equation into system of linear equations     (2) 
(ii) The cost of one pen, one purse and one instrument box using matrix method.   (4) 

 
(Scores: 6; Time: 12 mts)  

Scoring Indicators 
 
 (i) Let the price of one pen is Rs.x, one purse is Rs.y and one instrument box be Rs.z 
3x + 2y + z = 410; 2x +  y  +2z  = 290; 2x = 2y + 2z= 440     (1) 

   
(ii)The system can be represented by the matrix equation AX = B 

Where; 
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Solution is given by 

















×
















−−
−

−−

−
== −

440

290

410

122

440

322

4

11BAX        (1) 

                   =

















=
















−
−
−

−
50

150

20

200

600

80

4

1
        (1) 

Hence the cost one pen is Rs.20, one purse is Rs. 150 and one instrument box is Rs. 
50. 
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CHAPTER - 5 

   

CONTINUITY AND DIFFERENTIABILITY 
 
Learning Outcomes   
 
Solves problems related to continuity of functions, solves problems using 
logarithmic differentiation and finds the derivatives using parametric form 
 
Q.1 
 

(i) Choose the correct answer from the bracket. If � � �bt� and  � � ����  , 
then   

u�u�  is equal to … 

{ (a) �st �  , (b) ��� � ,   (c)  ��st � , (d)  ���� �  }    (1) 
(ii) Find the value of k such that the function f�x� defined by  

f�x� �  �kx � 1 , if x � ̟�sinx , if x # ̟�  $s a continuous function at x � ̟�                                    (2) 

(iii) If ��  � ����  , Prove that u�u� �   �\������U
����                               (3) 

 
(Scores: 6; Time: 12 mts)  

Scoring Indicators 
  

 
(i)  (c)  ��st �         (1)  

  

(ii) � ̟� �  1 � 1        (1)  � �  . ̟         (1)                       $$$�     � ��� 	 � 	 � �       (1) u�u� �VW �  \! �  �\ � ��  W      (1) 

u�u� �   �\������U
����          (1)    

  
 
Learning Outcomes   
 
Solves problems related to continuity of functions, solves problems using 
logarithmic differentiation and finds the derivatives using parametric form 
 
Q.2 

 
(i) Choose the correct answer from the bracket. If � � �������, then the value 

of 
u�u�  at � � ¡_  is … 

{ (a) ∞  , (b) \ ,   (c)  Y  ,  (d)  �\  }      (1) 
 



 

!"  

 

(ii) Find the value of £a′  such that the function  f�x�  defined by f�x� � ¥ ax , 3 , if x � 2a�x � 1 , if x # 2 

is continuous function at x � 2         (2) 

(iii) If � � s���[¦  and � � s�bt[¦ Prove that \ , �u�u�!U �   ���U¦      (3) 

 
(Scores: 6; Time: 12 mts)  

Scoring Indicators 
  

 
(i)  (d)  �\           (1)  

  
(ii) 2a , 3 � 2a� � 1       (1) 
            a � 2, a �  �1        (1) 
  �iii�  u�u¦ � [s���U¦ ���bt ¦ �    u�u¦ � [s�btU¦ ���� ¦ �    (1) u�u� � ��st ¦          (1) 

  \ , �u�u�!U �   ���U¦           (1) 

 
 

Learning Outcomes   
 
Solves problems related to continuity of functions, solves problems using 
logarithmic differentiation and finds the derivatives using parametric form 
 
Q.3 

(i) Choose the correct answer from the bracket. If � � s�U    , � � Us�  , then 
the value of  

u�u�  at t � \  is 
{ (a) Y , (b) \ ,  (c)  U , (d)  ∞ }       (1) 

      (ii)    Is the function defined by  f�x� �  ¥x , 3 , if x � 1x � 3 , if x # 1  a continuous function? 
Justify             (2) 

          (iii)    Find 
u�u� , if   � �  �st�\ �������bt ���� ���bt�!                                                               ( 3) 

(Scores: 6; Time: 12 mts)  
 
 

Scoring Indicators 
 

(i)  (a) \            (1)    
Left limit  § Right limit     (1) 

It is not continuous       (1)   

      (iii).  � �  �st�\ �������bt ���� ���bt�!      (1)   

 � �  �st�\ �\��st �\��st�! = �st�\¨o� �©U � V! =  ©U � V   (1) 



 

!#  

 

 u�u� �  �\          (1)   

 
 
 
Learning Outcomes   
 
Identifies the method to find derivatives, when a function is defined implicitly, 
Solves problems related to continuity of functions, solves problems using 
logarithmic differentiation  
 
Q.4 

 

(i) Choose the correct answer from the bracket. If �U ,  U�� , U�U  � \   ,  
then  

u�u�  at the point where  � � \  is equal to 
{ (a) Y ,  (b) \ ,   (c)  U ,  (d)  �\ }    (1) 

(ii) Find the relationship between s and ª so that the function « defined by 

 f�x� �  ¥ax , 1 , if x � 2bx � 3 , if x # 2   is continuous at x � 2     

            (2) 

(iii) If ����  � \`  , then find  u�u�  at (2, 2)        (3) 

(Scores: 6; Time: 12 mts)  
 

Scoring Indicators 
 
(i) (a) 0         (1)    
(ii) 2a , 1 � 2b � 3       (1) a � b �  �2         (1)              �$$$�     	 ��� � , ����	 � log 16                (1) 

  W \ V  , �� V u�u� , VW u�u� ,  �� W �  Y    (1) u�u�  �U, U� �  �\        (1)  

 
 

Learning Outcomes   
 

Identifies the method to find derivatives, when a function is defined implicitly, 
Solves problems related to continuity of functions, solves problems using 
logarithmic differentiation  

 
Q.5 

(i) Find the values of  s  and ª  such that the function «  defined by f�x� �
 � 2,                       if x � 1ax , b ,         if 1 � x � 514,                    if x ¯ 5    



 

!$  

 

 is  a continuous function         (3) 
(ii) Verify Lagrange’s Mean Value theorem for the function f�x� � 2x� � 10x , 29  

in [ 2, 9 ]           (3) 
(Scores:6; Time: 12 mts)  

Scoring Indicators 
  

(i) a , b � 2         (1) 5a , b � 14         (1) a � 3, b �  �1        (1)  f�2� � 17  f�9� � 101         (1)       ii�         f ��c� � 4c � 10 � 12         (1) 
 c � ��.  ( %2, 9&          (1)  

  
 
Learning Outcomes   
 
Identifies the method to find derivatives, when a function is defined implicitly, 
Solves problems related to continuity of functions, solves problems using 
logarithmic differentiation  
 
Q.6 

(i) If f�x� �  log �e² ���²��²!<:�  ,  then find f ��1�    (3)  

(ii) Verify Rolle’s theorem for the function f�x� � sin3x  on Z0, ̟�]           (3) 
 

 (Scores: 6; Time: 12 mts)  
Scoring Indicators 
  
 

(i) f�x� �  loge² , �� %log�3 � x� � log�3 , x� &   (1) f ��x� � 1 , �� � ����² �  ���²!      (1) f ��1� �  �.         (1)      �ii�       f�0� � 0  f �̟�! � 0        (1) 

   f ��c� � 3 cos 3c � 0        (1) c � ̟3  ( Z0, ̟�]         (1)  

  
 
Learning Outcomes   
 
Identifies the method to find derivatives and finds a relation satisfying the function 
 
 



 

!%  

 

Q.7 

Let ( )mxxy 21++=                                                                                   

  i)Find  
dx

dy

           (2)
 

ii)Show that 0)1( 2
2

2
2 =−++ ym

dx

dy
x

dx

yd
x                 (3)  

(Scores: 5; Time: 10 mts)  
Scoring Indicators 
  

(i) 
( ) 1

2

2

1
1 1 2

2 1

mdy
m x x x

dx x

−  
= + + + 

+                 

      = ( )












+

++++
−

2

21
2

1

1
1

x

xx
xxm

m

        (1)

 

   = ( )
2

2

1

1

x

xxm
m

+

++ =
21 x

my

+          (1)

 

ii)We have  my
dx

dy
x =+ 21 Diff:w r t x 

dx

dy
mx

xdx

dy

dx

yd
x =

+
++ )2(

12

1
1

22

2
2

       (1)

 

multiplying by 21 x+  

dx

dy
mx

dx

dy

dx

yd
x =++

2

2
2 )1(

21 x+         (1) 

)()1(
2

2
2 mymx

dx

dy

dx

yd
x =++  

0)1( 2

2

2
2 =−++ ymx

dx

dy

dx

yd
x                (1) 

  
Learning Outcomes   
 
 Identifies the method to find derivatives when a function is defined implicitly,  
solves problems using logarithmic differentiation  
 
Q.8 

i)Find 
dx

dy
if sinx+cosy=xy         (2) 

   ii)Find 
dx

dy
if ( ) xxy logsin=                        (3) 



 

!&  

 

(Scores: 5; Time: 10 mts)  
Scoring Indicators 
 

i)Cosx-siny
dx

dy
=x

dx

dy
+y          (1) 

  
dx

dy
(x+siny)=cosx-y          (1) 

dx

dy
=

xy

yx

+
−

sin

cos

 
 

ii)Let y= xx log)(sin  

    logy=log(sinx)logx 
    logy=logx.log(sinx)              (1) 
    Diff:wrt x 

  
x

xx
x

x
dx

dy

y

1
)log(sincos

sin

1
log

1 +






=
          (1)

 

   






 += xx
x

x
y

dx

dy
cotlog

sinlog  

   ( ) 






 += xx
x

x
x

dx

dy x cotlog
sinlog

sin log

       (1)
 

 
Learning Outcomes   
 
Identifies the method to find derivatives, when a function is defined implicitly, 
Solves problems related to continuity of functions, solves problems using 
logarithmic differentiation . 
 
Q.9 
 
Differentiate the following 

i) y=




 xsinsin

           (3)
 

  ii) y=












 ++−

x

x 11
tan

2
1

          (2) 

 
(Scores : 5; Time: 10 mts)  

Scoring Indicators  
 

i) dx

dy

=





 xDx sinsincos

 

     = ( )xD
x

x sin
sin2

1
sincos













         (1)

 



 

!'  

 

   =





















x
x

x
x

2

1
cos

sin2

1
sincos  

=
xx

xx

sin4

cossincos

           (1)

 

(ii)  Put  x=tant 
 

y =












 ++−

t

t

tan

1tan1
tan

2
1  

  = 






 +−

t

t

tan

1sec
tan 1 = 







 +−

t

t

sin

1cos
tan 1

         (1)
 

=



















−

2
cos

2
sin2

2
cos2

tan

2

1

tt

t

= 






−

2
cottan 1 t

 

= 














 −−

22
tantan 1 tπ

=
22

t−π
         (1)

 

 =
2

tan

2

1 x−

−π
 

 dx

dy
=- 









+ 21

1

2

1

x            (1) 

 
Learning Outcomes   
Identifies the method to find derivatives when a function is defined implicitly . 
 
Q.10 
 
Let siny=xsin(a+y) 
i)Express x as a function of y        (1) 

ii)Show that 
a

ya

dx

dy

sin

)(sin2 +=
         (2)  

(Scores:3; Time: 6 mts)  
Scoring Indicators  
 
Sin y=xsin(a+y)          (1) 

sin

sin( )

y
x

a y
=

+  
Diff:wrt y 
 

2

sin( )cos sin cos( )

sin ( )

dx a y y y a y

dy a y

+ − +=
+

                            (1)
 



 

")  

 

     =
)(sin

)sin(
2 ya

yya

+
−+

=
)(sin

)sin(
2 ya

a

+
 

 

a

ya

dx

dy

sin

)(sin2 +=
                   (1)

 

 
Learning Outcomes   
 
Understands the concept of continuity and differentiability and Solves problems 
related to continuity of functions  
 
Q.11 
 

i) Let f:R→R given by f(x)= [ ]x ,where [ ]x denotes greatest  

             integer less than or equal to x. Is  f(x) continuous at x=0?    (1) 

ii) Let f:R→R given by f(x)= x . Is f(x) differentiable at x=0?    (2) 

iii)  Let f:R→R given by f(x)= x .Is f(x) differentiable at x≠0?    (2)  

 
(Scores: 5; Time: 8 mts)  

Scoring Indicators 
 

i) f(x) is not continuous at x=0 ,since it breaks at integral values                                    

ii) 
h

fhf
f

h

)0()0(
lim)0(

0

1 −+=+
→         (1)

 

h

fhf
f

h −
−−=−

→

)0()0(
lim)0(

0

1

       (1) 

)0()0( 11 −≠+ ff so not differentiable at x = 0 

             At x>0,f(x)=x ,a straight line graph       (1) 
       At x<0,f(x)=-x, a straight line graph.  So differentiable at x≠0   (1) 
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CHAPTER – 6 

 

APPLICATION OF DERIVATIVES 
 

Learning Outcomes   
 
Interprets rate of change of quantities as derivatives. 
Applies the concept in various situations, finds the intervals in which a function is 
increasing or decreasing, identifies the local maximum and local minimum of 
function and Derives the conditions for local maxima and local minima using first 
and second derivatives. 
 
Q.1 
 

(i)  Choose the correct answer from the bracket.  The rate of change of the 
area of a circle with respect to its radius r at r = 10cm is 
{ (a) 10�    (b) 20�   (c)  30�  (d)  40�}     (1) 

(ii) Find the intervals in which the function ' given by '��� � �� �  6� , 5 is  
(a) Strictly increasing   (b) Strictly decreasing     (2) 

(iii) Find the local minimum and local maximum value, if any, 
 of the function '��� � �� �  6�� , 9� , 8                                                                  (2) 
 

(Scores: 5; Time: 10 mts)  
Scoring Indicators 
  

(i)   (b)      w � �³� ´µ´¶ � 2�r        ´µ´¶ � 2� = 10 � 20�          (1)   

  
 

(ii) '���� � 2� � 6 2� � 6 � 0     � � 3      ��∞, 3 �   is strictly decreasing        (1)  
       �3, ∞ �   is strictly increasing                                  (1)      
  

(iii) '���� � 3�� �  12� , 9     '����� � 6� �  12        ¸�³ ¹�$¹, ¹$�$¹  '���� � 0 º 3�� �  12� , 9 � 0  3�� � 3��� � 1� � 0                     (1)  � � 3,   � � 1 
At � � 3 '����� � 6 = 3 �  12 � 18 � 12 � 6 # 0  ,     'is minimum,  the local minimum value of ' � 8    
 
At � � 1 '����� � 6 = 1 �  12 � �6 � 0 ,     'is maximum,  the local maximum value of ' � 12                 (1)   



 

"�  

 

  
Learning Outcomes   
 
Recalls the equation of straight lines and their properties, 
Finds the equation of tangent and normal to a curve at a point,  Applies the concept 
to find approximate changes in one variable with respect to another. 
 
Q.2 

 
(i) Choose the correct answer from the bracket. The slope of the tangent to the 

curve 	 � �� � 2� , 3  at  � � 1 is …   
{ (a) 0 (b) 1           (c)  2        (d)  3 }      (1) 

(ii) Find points on the curve 
 1
�2 +

S1
»   = 1 at which the tangents are 

(a) Parallel to x-axis    (b) parallel to y – axis.    (2) 

(iii) Use differential to approximate √25.6.     (3) 
 

(Scores: 6; Time: 12 mts)  
Scoring Indicators 

       

(i) (b) 1 ,  since  
´S´ � 3�� � 2 ´S´ �� � 1� � 3 � 2 � 1             (1) 

  

(ii) 
� �2  , �S .» ½¾½²   �  0,   

½¾½²   �  �»²�2¾   ½¾½² � 0 ,  since tangents are parallel to x- axis    �»²�2 � 0,   � � 0       ) 	 � ¿3 The points are (0, 3) and (0, -3)      (1) 
   ��2¾»² � 0 ,  since tangents are parallel to y- axis, y = 0 ) � � ¿5 The points are (5, 0) and (-5, 0)                        (1)  
  

iii) Let 	 � √� , � � 25, ∆� � 0.6        ∆	 � √� , ∆� �  � � √25.6 � √25   � √25.6 � 5         (1) 
 √25.6 � ∆	 , 5 �	 � ´S´ ∆� �	 � ��√ 0.6         (1) 

�	 � 12 = 5 0.6 �	 � ��@ 0.6 � 0.06       √25.6 � 0.06 , 5    = 5.06                                             (1)   
  

 



 

"!  

 

Learning Outcomes   
Finds the intervals in which a function is increasing or decreasing, 
Identifies the equation of tangents, Derives absolute maxima and  minima using first 
and second derivatives 
Q.3 

(i) Choose the correct answer from the bracket. The function '��� � ��� � is 
strictly decreasing in the interval is … 

{ �� �� �� , ��!,      (b) �0, 2�� ,  (c)  �0, �� ,  (d)  ���, �� }  (1) 

(ii) Find the equation of the tangent to the curve 	 � �� �  4� , 5 which is 
parallel to the line   2� , 	 , 5 � 0      (2) 

(iii) Find the absolute maximum and minimum values of a function '  given 

by   3 2( ) 3 9 8f x x x x= + − + on [-4,2]      (3) 

           
                                                                                        (Scores:6; Time: 12 mts)  

Scoring Indicators 
 

(i)   (c)  �0, ��          (1)  
  

(ii) 
´S´ � 2� � 4  2� � 4 � �2                                     (1)      

 � � 1 ,    	 � 2          
Equation of tangent   is 	 � 2 � �2�� � 1�      (1) 
  

(iii) '���� � 3�� ,  6� � 9 � 3��� ,  2� � 3� '���� � 3�� , 3��� � 1�         (1) 
 '����� � 6� , 6          
     ¸�³ ¹�$¹, ¹$�$¹  '���� � 0 º 3�� , 3��� � 1� � 0  3�� , 3��� � 1� � 0     � � �3,   � � 1         (1) '�1� � 21 '��3� � 35 '��4� � 28                                                                    '�2� � 20     
    
The absolute maximum value of f [-4,2] is 35 , at x= -3    (1) 
 

Learning Outcomes 
   
Finds the intervals in which a function is increasing or decreasing, Recalls the 
equation of straight lines and their properties, Finds the equation of tangent and 
normal to a curve at a point . 
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Q.4 
     

 i)Prove that f(x)=logsinx  is strictly increasing in







2
,0
π  and strictly decreasing in 








 ππ
,

2

            (2)
 

 ii)Consider the parametric forms 
t

tx
1+=  and 

t
ty

1−=  of the curve then 

    a)Find 
dx

dy

           (2)
 

    b)Find the equation of tangent at t=2       (1) 
    c)Find the equation of normal at t=2        (1) 

 (Scores:  6 ; Time:12  mts)  
 
Scoring Indicators 

i) ( ) )(cos
sin

11 x
x

xf = =cotx                     (1)                                                        

                           

 In 







2
,0
π ,cotx>0  So f(x) is increasing                                                                                       

In







 ππ
,

2
,cotx <0 So f(x) is decreasing                     (1)                                            

ii)a)
     dt

dx =
2

1
1

t
− =

2

2 1

t

t −

                                             
 

 

      dt

dy =
2

1
1

t
+ =

2

2 1

t

t +  

 So 
dx

dy =
dtdx

dtdy = 
1

1
2

2

−
+

t

t

                                                                                      (2)                           

     b)   At  t=2 , x= 
2

5 and y=
2

3  

       At  t=2,slope of the tangent 
 3

5=
dx

dy  

        Equation of tangent is 
3 5 5

2 3 2
y x

 − = − 
                         (1)                               

    ie , 10x-6y-16=0 , 5x-3y-8 = 0 
 

   c) At t=2,slope of the normal=
5

3

tan

1 −=−
gentofslope

 

     Equation of normal is 
3 3 5

2 5 2
y x

−  − = − 
                             (1)                                     

       ie,  3x+5y=15 
 

Learning Outcomes   
 
Applies the concept to find approximate changes in one variable with respect to 
another, Apply the concept of derivatives in life situation and finds the solution 



 

"#  

 

using the conditions for local maxima and local minima  
 
Q5 
 

i) Find the approximate change in volume of a cube of side x metre caused 
by an  increase in the side by 3%        (3) 

ii) A wire of length 28m is to be cut into two pieces. One of the pieces is to be  
made into a square and the other into a circle. What should be the length    of 
the two pieces so that the combined area of the square and the circle is  
minimum using differentiation?        (4) 

 
(Scores: 7; Time:12  mts)  

Scoring Indicators 
 

i)Let  x be the side and V be the volume of the cube 
  Change in side ,∆x=3% of x 

                                 =
100

3x

           (1)                   
 

   Change in volume , ∆V= 
dx

dV ∆x
  

                                         =
100

3
.

)( 3 x

dx

xd

                                                                                                    
                                         =0.09x3           (2)

 

iii) Let x be the length of the square piece and 28-x be the length of the circular 
piece  

 Perimetre of square=x 
 ie , 4a=x  ,  a=x/4 

                               Area of square = 2a
16

2x=
                                (1)                                                           

Circumference of circle =28-x 

   ie ,  2π r= 28-x     
   π2

28 x
r

−=∴  

                         Area of Circle= 
2

2

2

28







 −=
π

ππ x
r

      (1)
 

                                                            ( )
π4

28 2x−=
                                                                                       

   

( )
π4

28

16

22 xx
AareaTotal

−+=
  

                        

2 2(28 ) 28
( 1)

16 4 8 2

dA x x x x

dx π π
− −= + − = −

 

                        
veiswhich

dx

yd +−−= ,)1(
2

1

8

1
2

2

π                                                     (1)                                  

   So Area is minimum 

 
0

2

28

8
,min =−+=

π
xx

dx

dA
imumaFor

 



 

"$  

 

                                 
0

8

)28(4 =−−∴
π

π xx

 

                                 4

112

+
=∴

π
x

                                                                                                                 

  4

112

+
=

π
piecesquareoflengthSo

         (1) 
112 28

28
4 4

Length of other piece
π

π π
= − =

+ +  
 
Learning Outcomes   
 
 Identifies the extreme values of f(x) as local maximum and local minimum of the 
function and Derives the conditions for local maxima and local minima using first 
and second derivatives. 
 
Q.6

 
Consider the function 0,

log >= x
x

x
y  

 i)Find the extreme points of f(x)         (2) 
ii)find the maximum or minimum value if any       (2) 

(Scores: 4; Time:8  mts)  
Scoring Indicators 
   

i) 22

log1
)1(log

1

x

x

x

x
x

x

dx

dy −=
−








=

              (1)                                                                                                     
At extreme points 

0=
dx

dy ⇒ 1-logx=0 

            ⇒ logx=1 
             ⇒ x=e ,x>0                                                                                                                      

When x=e, 
e

e
y

log= =
e

1

         (1)
 

So  the extreme point is (e,1/e) 

ii) 

( )
44

2

2

2 log23
2log1

1

x

xxx

x

xx
x

x

dx

yd +−=
−−







−
=

 
 

         =
3

2log 3x

x

−

                                          (1)                                                                                           

When x=e,   0
2

2

<
dx

yd  

∴y is maximum at x=e 
Maximum value is 1/e                      (1)       
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Learning Outcomes   
 
 Applies  the concept of derivatives in life situation and finds the solution using the 
conditions for local maxima and local minima . 
 
Q.7 
 
A rectangle sheet of tin with adjascent sides 45cm and    24cm is to be made into a 
box without top,by cutting off equal squares from the corners and folding up the 
flaps 

i) Taking the side of the square cut off as x, express the  volume of the box as 
the function of x         (2) 

ii) For what value of x,the volume of the box will be  maximum   (3) 
 

(Scores: 5; Time: 10  mts)  
Scoring Indicators 
 
Length of the box =45-2x 
Breadth of the box =24-2x 
Height of the box =x         (1) 
VolumeV  =(45-2x)(24-2x)x 
                  =(1080-138x+4x2)x 
                  =4x3-138x2+1080x           (1) 

              108027612 2 +−= xx
dx

dy                                                                                                         

              
27624

2

2

−= x
dx

yd

       (1)
 

  For maxima,  0=
dx

dy  

     12x2-276x+1080=0 
      x2-23x+90=0 
      x = 18, 5                                                                                                                                         
x=18 is impossible ∴x=5         (1) 

when x=5, 0
2

2

<
dx

yd  

The volume of the box is maximum at x=5                                                                     (1)        
                       
 
Learning Outcomes   
 
Recalls the equation of straight lines and their properties, 
Finds the equation of tangent and normal to a curve at a point. Applies the concept 
to find approximate changes in one variable with respect to another. 
 
Q.8 
i)    The slope of the tangent to the curve y=x3 inclined at an angle 60o to x-axis is 
…….......            (1) 



 

"&  

 

 ii)  Consider the function y2 =4x+5 
a) Find a point on the curve at which the tangent is parallel to the line y=2x+7 (1)  
b) Find the equation of the tangent at the point of tangency     (2) 

c) Find the approximate value of 037.0
       (2) 

(Scores: 6; Time: 12  mts)  
Scoring Indicators 
 

i) Slope=tan60= 3
                     (1)                                                            

ii) a)  y2 =4x+5  

          
42 =

dx

dy
y    ⇒

yydx

dy 2

2

4 ==
           (1)                                

 Given tangent is parallel to y=2x+7 

 Slope of the tangent =slope of the line 

    2
2 =
y

  ⇒   y=1 

 When y=1, 1=4x+5  ⇒  x=-1         (1) 

 So the point  of contact is (-1,1)                                                                  

b) Equation of tangent at (-1,1) is 

  y-1=2(x+1)           (1) 

  y=2x+3                                                                                                   

c) Let  f(x)= x . 

Let x=0.04  and  ∆x= - 0.003                           (1)                                          

 We have  

       f(x+∆x) - f(x) = f1(x) ∆x 

   f(0.037) - f(0.04)= ( )003.0
04.02

1 −
                                             

 

 

         ∴ 037.0 = 04.0 -
)2.0(2

003.0  

                             =0.1925            (1)     
 
 
Learning Outcomes   
 
Identifies the local maximum and local minimum of function and estimate the 
Absolute maxima and Absolute minima. 
 
Q.9                                                       
 
Consider the function f(x)=x2 in[-2,1] 
  i)Find the local maximum or minimum if any       (2) 
ii)Find the absolute maximum and minimum      (2) 

(Scores: 4; Time: 8  mts)  



 

"'  

 

Scoring Indicators 
 

i) f 1(x)=2x      f11(x)=2>0   So f(x) has local minimum      (1)                               

For maximum or minimum f 1(x)=0 

               2x=0   so  x=0  

     Local minimum value of f at x=0 is f(0)=0             (1)                                        

     At the end points we have  

     x=-2,       f(-2)=4 and         (1) 

      x=1 ,      f(1)=1 

ii) Absolute maximum value of f                               

                       =max{4,1,0}=4 

     Absolute minimum value of f                               

                       =min{4,1,0}=0                                                (1)  
 
 
Learning Outcomes    
 
Applies  the concept of derivatives in life situation and finds the solution using the 
conditions for local maxima and local minima. 
 
Q10. 
 
Of all the Cylinders with given surface area, show that the volume is maximum 
when height is equal to the diameter of the base (4) 

(Scores: 4; Time: 8  mts)  
 
 
 
 
 
 
Scoring Indicators  
 
Let r be the radius,h be the height , 
V be the volume and S be the surface area 

S= rhr ππ 22 2 +  

∴  h=
r

rS

π
π

2

2 2−

                                                           (1)             
 

Now V= hr 2π  

           =







 −
r

rS
r

π
ππ

2

2 2
2 = 

2

2 3rrS π−     

26

2

dV S r

dr

π−=  and  
2

2
6 0

d V
r

dr
π= − <

                              (2 )              
 

For a maximum, 0=
dx

dV  



 

#)  

 

    0
2

6 2

=− rS π  

   06 2 =− rS π  

  0622 22 =−+ rrhr πππ  
   So   h=2r 
So volume is maximum when h=2r                           (1)     
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CHAPTER - 7 

 

INTEGRATION 
 

 
 
Learning Outcomes    
 
Recalls the differentiation and standard results of Integration 
 
Q.1 
 
Match the following           (4) 
           Integrals                        Functions  

i) Á �btV ÂV           �� |�k�V| + c                                                     
ii)  ii)  Á ���V ÂV ��� |���V|  + c                                                                  

     iii)  Á �stVÂV  � ���V , �                                                                     
iii) Á ���V ÂV  �k�V , �                                                                         

 
(Scores: 4; Time: 8  mts)  

Scoring Indicators  
 

i) Á �k�V ÂV     =  � ���V , �                                                                      (1)         
      ii)   Á ���V ÂV    =     �k�V , �                                                                           (1)         
      iii)  Á ¨o�VÂV   =  ��� |���V|  + c                                                                    (1)     
 iv)  Á ��¨V ÂV     =   �� |�k�V| + c       (1) 
 
 
Learning Outcomes    
 
Familarise the concept of definite integral; Applies in various problems 
 
Q.2 
 
 Choose the correct answer from the bracket. Verify your answer  
 

i) Á VÂV\�\  is equal to                                                                                                         (1) 

  (0, 1 , 2 ,3) 

ii)()iiÁ [V ÂV[Y   is equal to                                                                                                    (1) 

   ( 3log3 ,  log3 , 9log3  3log9 ) 
   ( ii 

iii)       Á  �k�V ÂV©UY                                                                                                               (1) 

  (0 ,�\ , \ , U ) 

   iv)    Á |V , \ |ÂV_�U    is equal to                              (3)                                                            

   � \U , \[ , \_ , \m �  



 

#�  

 

(Scores: 6 ; Time: 12  mts)  
Scoring Indicators  
 

i) Á VÂV\�\  =   �VU
U !�\

\
   = 

\U ( 1-1)  =0                                                                         (1)        

ii) Á [V ÂV[\     = 3 ��� V�\[       =  3[ log3 –log1 ] = 3log3                                               (1)        

 iii)Á  �k�V ÂV©UY   =     �����V�Y
©U   = - (cos

©U �  ���Y ) = - ( 0 - 1) = 1                               (1)         

iv ) Á |V , \ |ÂV_�U   = Á � �V , \�ÂV�\�U  , Á  �V , \�ÂV_�\                                          (1)        

 

                          = � �VU
U , V!�U

�\
  +  �VU

U ,  V!�\
_

                                                          (1)     

                          =   - (
�� � 1 � 2 , 2 )  +( 8  +4  � �� , 1 ) = 13                              (1)     

 
 
Learning Outcomes   
 
Applies the method of substitution in various problems. 
 
Q.3 
 
 Evaluate 

i) Á� V` � UV_ , UVU � ÂV                                                                                     (1) 
 

       ii )  Á�VU , \� √V , \ÂV                                                                                          (3) 
 

(Scores: 4; Time: 8  mts)  
Scoring Indicators  

 

i) Á� V` � UV_ , UVU � ÂV  =  
Va
a �  U Vm

m    + U V[
[  + c                                          (1)        

 

       ii )  put V , \ � ¨U      u� � U�u�  stu VU , \ � ¨_ � U¨U  , U                             (1)         Á�VU , \� √V , \ÂV   =  Á�¨_ � U¨U , U ) U¨U Â¨ 
   (1)     

                    =     Á� U¨` � _¨_ , _¨U � Â¨ � U ¨a
a �  _ ¨m

m    + _ ¨[
[  

 

                   =   2 
�V�\�aUa �  _ �V�\�mUm    +4  

�V�\�[U[                                                   (1)        

 
 

Learning Outcomes   
 
Applies trigonometric identities in integration. 
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Q.4 
 
 Evaluate b� Á \̈U  Â¨             (1) 

 

       ii )  Á ���V��k�V\�U�k�V���V  ÂV          (3) 

 
(Scores: 4 ; Time: 8  mts)  

Scoring Indicators 
 b� Á \̈U  Â¨   =  

�\̈
  +c            (1)      

 

       ii )   Á ���V��k�V\�U�k�V���V  ÂV  =Á ���V��k�V�k�UV� ���UV�U�k�V���V  ÂV       (1)     

  =  Á ���V��k�V� �k�V����V �U  ÂV  put  �k�V , ���V = t⟹����V � �k�V�ÂV  =dt          (1)     

 = Á \̈U  Â¨   =  
�\̈

  +c  = 
�\�k�V����V  , �                                                                (1)    

 
 
Learning Outcomes   
 
 Illustrates the properties of definite integrals   
 
Q.5 
 
 Evaluate b� Á Ã�mV\Y ÂV            (2) 

 bb� Á VÃ�mV\Y ÂV                                                                                                             (3) 

(Scores: 5; Time: 10  mts)  
Scoring Indicators 
 

i)i)i)i) Á Ã�mV\
Y ÂV  =�ÃPmV

�m !Y
\
                                                                                 (1)       

 = 
�\
m  ( Ã�m � ÃY ) = 

�\m  ( Ã�m � \ )                                                    (1)     

 

       ii )  Á VÃ�mV\Y ÂV      =  ��V ÃPmV
m � ÃPmV

Um !Y
\
 

                                      = 
\Um  (�mÃ�m � Ã�m , Y , \ )                                           (1)      

                                      =  
\Um � \� `Ã�m �       (1)        
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Learning Outcomes   
 
 Derives the definite integral as the limit of a sum. 
 
Q.6 
 

 Evaluate the following definite integral as the limit of a sum Á � V_Y , \ �ÂV       (4) 

 
(Scores: 4; Time: 10  mts)  

 
 
Scoring Indicators 
                                          Ä�V� � V , \  , o � Y , � � m , �Å � � � o � _ � Y � _                                   (1)          
 
By definition  Á Ä� V�o  �ÂV =�bÆÅºY ÅÇÄ�o� , Ä�o , Å� , Ä�o , UÅ� , È , Ä�o , �� � \�Å�É

            (1)        

Á � V_Y , \ �ÂV = �bÆÅºY ÅÇ\ , �Å , \� , �UÅ , \� , �[Å , \� … , ��� � \�Å , \�É
     

 

                        = �bÆÅºY ÅÇ� , Å , UÅ , [Å … , �� � \�Å É
 

                        = �bÆÅºY ÅÇ� , Å%\ , U , [ … , �� � \�& É
 

                       = �bÆÅºY ÅÇ� , Å%\ , U , [ … , �� � \�& É
                                                (1)       

                      =  lim h Ç� , ÍÎº@
H�H����  } = 12                                          (1)     
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CHAPTER – 8 

 

APPLICATION OF INTEGRALS 
 

Learning Outcomes  
 
Recalls the concept of definite integral as the area under the curve, Interprets and 
transforms the concept of area in different cases, Evaluating area under a curve 
using integration. 
 
Q.1 
 
Consider the following figure. 

 
 (i) Find the point of intersection (P) of the parabola and the line.  (2) 
 (ii) Find the area of the shaded region.         (2)  
 

(Scores: 4; Time: 8  mts)  
Scoring Indicators  
 

 (i) We have,    
      (1) 

 When x = 0, y =0 and x = 1, y = 1.  
 Therefore the points of intersections are (0,0) and (1,1).     (1)  

(ii) Required area=

   

=                (2) 

 
 
Learning Outcomes  
 
Recalls the concept of definite integral as the area under the curve, Interprets and 
transforms the concept of area in different cases, Evaluating area under a curve 
using integration. 
 
Q.2 
 
Consider the following figure: 

xyandxy == 2 ⇒=⇒ 2xx

⇒=−⇒ 02 xx ( ) 1,001 =⇒=−⇒ xxx

1

0

31

0

21

0

2
1

0
32 












−













=− ∫∫

xx
dxxxdx

6

1

3

1

2

1 =−
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 i) Find the point of Intersection P of the circle and the line y = x. (1) 

 (ii) Find the area of the shaded region.                 (3)   
 

(Scores: 4; Time: 8  mts)  
 
Scoring Indicators  
 

(i)  

 Therefore the point of intersection P is (4,4).      (1)  

(ii) We have .  

 The required area           =   (1) 

 =         (1) 

 =  

 =         (1)  

 
Learning Outcomes  
  
Recalls the concept of definite integral as the area under the curve, Interprets and 
transforms the concept of area in different cases, Evaluating area under a curve 
using integration, Identifies the area bounded by the curve )();( xgyxfy == as

[ ]∫ −
b

a

dxxgxf )()(

 
 
Q.3 
 
(i) Draw the graph of the function 2xy =  and 2yx =  in a coordinate axes.   (2) 

(ii) Find the point of intersection of the above  graphs.                 (1) 
(iii) Find the area of the region bounded by the above two curves.   (2) 

 
(Scores: 5; Time: 10  mts)  

 
 

3222 =+ yx

222 3232 xyyx −=⇒=+
32

4

12

4

0

232

4

2
4

0 32
sin

2

32
32

22
32 








+−+













=−+ −

∫∫
x

x
xx

dxxxdx









−−−+







 −−

32

4
sin161632

2

4
1sin16

2

16 11









−×−+ −

2

1
sin1642

2
168 1π

[ ] πππ 44888 =−−+

 16, 
x=4 

32 232 222 2 =⇒ =⇒ =+ xxxx
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Scoring Indicators  
 
 (i) The two functions are parabolas as shown in the figure. 

    (2)   
(ii) We have, 2xy = and 2yx =  

 ( ) ⇒=
22xx 04 =− xx 0)1( 3 =−⇒ xx 1,0=⇒ x  

 When x = 1, y = 1 and x = 0, y = 0.  
 Therefore the point is (0,0) and (1,1).      (1)   

(iii) The required area = ∫ ∫−
1

0

1

0

2dxxdxx       (1) 

                                    =
1

0

3
1

0

2
3

3
2

3 












−













 xx
=

3

1

3

1

3

2 =−    (1) 

  
Learning Outcomes  
 
Recalls the concept of definite integral as the area under the curve, Interprets and 
transforms the concept of area in different cases, Evaluating area under a curve 
using integration, Identifies the area bounded by the curve )();( xgyxfy == as

[ ]∫ −
b

a

dxxgxf )()(  

Q.4 
 
(i) Consider the figure below. 

                                           
Find the area of the triangle using  

(i) Integration          (4) 
(ii) Determinant method, compare the results.    (2) 



 

#&  

 

(Scores: 6; Time: 12  mts)  
 

Scoring Indicators  
 
Integration method. 

Equation of BC is
 

4 x – y + 5 = 0 54 +=⇒ xy      

Equation of AB is x + y – 5 = 0 xy −=⇒ 5  

Equation of AC is x – 4y + 5 = 0
4

5

4
+=⇒

x
y       (1) 

The required area =Area of the region PABCQP-Area of the region PACQP 

         = ∫
−








 +−
3

1 4

5

4
dx

x
       (1) 

         =
3

1

2

4

5
2

−







 +− xx       (1)    

= 






 +−+−−++−
4

5

8

1

4

15

8

9

2

9
1552 = ( )6

2

27 − =
2

15
      (1) 

   
 (ii) Determinant method. 
 

   Area of the triangle =

111

501

231

2

1

−
       (1) 

        = { })015(1)23(1)50(1
2

1 −++−+  

        = { }
2

15
1555

2

1 =+−        (1) 

  
Learning Outcomes  
 
 Recalls the concept of definite integral as the area under the curve, Interprets and 
transforms the concept of area in different cases, Evaluating area under a curve 
using integration, Identifies the area bounded by the curve )();( xgyxfy == as

[ ]∫ −
b

a

dxxgxf )()(  

 
Q.5 
 
Consider the functions xxf sin)( =  and xxg cos)( =  in the interval ]2,0[ π  

(i) Find the x coordinates of the meeting points of the functions.   (1) 
(ii) Draw the rough sketch of the above functions.    (2) 
(iii) Find the area enclosed by these curves in the given interval   (3) 

01

0

51

5

−−
−=

−
− xy

xy 45 =−⇒ ⇒

∫∫ −++
−

3

0

0

1

)5()54( dxxdxx

( )
3

0

20

1
2

2
552 













−++ −

x
xxx
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(Scores: 6; Time: 12  mts)  
 

Scoring Indicators  

 (i) xxf sin)( =  and xxg cos)( = meet at multiples of 
4

π
. 

    
4

5
,

4

ππ=x           (1)   

 
(ii) 
 

     (2)   

(iii) Area = 2{ Area under xxf sin)( = from 
4

π
 toπ  - Area under xxg cos)( =  from 

4

π
 

to
2

π
 }           (1) 

=
















− ∫∫
2

44

cossin2

π

π

π

π

xdxxdx  = [ ] [ ]








−− 2

44

sincos2
π

π
π
π xx =
















 −−






 −−−
2

1
1

2

1
12 (1) 

= 22            (1)   
 
 
Learning Outcomes  
 
Recalls the concept of definite integral as the area under the curve, Interprets and 
transforms the concept of area in different cases, Evaluating area under a curve 
using integration, Identifies the area bounded by the curve )();( xgyxfy == as

[ ]∫ −
b

a

dxxgxf )()(   

 
Q.6 
 
Using the figure answer the following questions  



 

$)  

 

 
(i) Define the equation of the ellipse and circle in the given figure.    (1)                                                  

     (ii) Find the area of the ellipse using integration.        (3)                                                                
    (iii) Find the area of the shaded region (Area of the circle can be found using 

direct formula).                                                   (2) 
 

(Scores: 6; Time: 12  mts)  
 

Scoring Indicators  

(i) Equation of the ellipse is  and circle is    (1)   

(ii) We have , 
 

              (1)
 

 Area of the ellipse = 4   

 =  4  

 =            (1) 

 = 
 

 =           (1)  

(iii) Area of the circle =                          (1) 

Required area = Area of ellipse – area of the circle =              (1)  

  
 
Learning Outcomes  
 

 Recalls the concept of definite integral as the area under the curve, Interprets and 
transforms the concept of area in different cases, Evaluating area under a curve 
using integration, Identifies the area bounded by the curve )();( xgyxfy == as

[ ]∫ −
b

a

dxxgxf )()(

 
 
 
 

1
14

22

=+
yx

122 =+ yx

1
14

22

=+
yx

2
2

2 4
2

1

4
1 xy

x
y −=⇒−=⇒

∫
2

0

dxy

∫∫ −=−
2

0

2
2

0

2 424
2

1
dxxdxx

2

0

12

2
sin

2

4
4

2
2 







 +− − x
x

x








 −−+− −− 0sin201sin244
2

2
2 11

ππ
20

2
202 =







 −+

πππ =×= 12r

πππ =−2
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Q.7 
 
(i) Area of the shaded portion in the figure is  equal to  

  (a) ∫
c

d

dxxf )(    

  (b) ∫
d

c

dxxf )(   

 (c) ∫
c

d

dyyf )(   

(d) ∫
d

c

dyyf )(  

            (1) 
 (ii)  Shade the area enclosed by 

        4,2,42 === yyyx and the y- axis in the first quadrant.    (2) 

(iii)  Find the area of the enclosed area in the first quadrant.   (2)      
 

(Scores: 5; Time: 12  mts)  
 

Scoring Indicators  

(i) (d) ∫
d

c

dyyf )(          (1)  

(ii) 

 
(2)   

(iii) Area     

 = 




 −=














=∫ 2

3
2

3

4

2

2
34

2

24
3

4

2
3

24
y

dyy       (1) 

   = ( ) )24(
3

8
228

3

4 −=−         (1)   

 
 
Learning Outcomes  
 
 Recalls the concept of definite integral as the area under the curve, Interprets and  

c 

d 

1 3  2 4 

x = f(y) 



 

$�  

 

transforms the concept of area in different cases, Evaluating area under a curve 
using integration, Identifies the area bounded by the curve )();( xgyxfy == as

[ ]∫ −
b

a

dxxgxf )()(  

 
Q.8 
 

Find the area of the circle, which is exterior to parabola .  (6) 

(Scores: 6; Time: 12  mts)  
 

Scoring Indicators  
 

Given,  and  

        (1) 

 
             (1) 
Area = Area of the circle  – Interior area of the parabola. 

=








−+− ∫ ∫
2

0

4

2

2166216 dxxdxxπ
        (1)

 

=
























 +−+
















− −
4

2

12

2

0

2

3

4
sin

2

16
16

23

2
6216

x
x

xxπ       (1) 

 =























 −−++×− −−

4

2
sin812

2

2
)1(sin80

3

22
6216 11

2

3

π      (1) 

 =















 −−+− −

2

1
sin832

2
8

3

8
216 1ππ  

  =















 −−+−
6

8324
3

8
216

πππ  

  =






 +−

3

832
216

ππ =
3

1634
16

ππ +−  

 =
3

163448 ππ −− =
3

3432 −π         (1)   

1622 =+ yx xy 62 =

1622 =+ yx xy 62 =
⇒=+⇒ 1662 xx 0)2)(8(01662 =−+⇒=−+ xxxx 2,8−=⇒ x
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CHAPTER – 9 

 

DIFFERENTIAL EQUATIONS 

 

 
 

Learning Outcomes  
 
 Identifies the order and degree of a Differential Equation. Identifies the arbitrary 
constants. Form Differential equation.  
 
Q.1 
 

(ii) Form the differential equation of the family of curves represented by the equation

)( 222 xbay −= , a and b are arbitrary constants.                                          (3) 

 
(Scores: 4; Time: 8  mts)  

 
Scoring Indicators  
 
(i)  4  ;  degree is not defined                                                                                       (1)     

Which is the differential equation. 
 
 
Learning Outcomes  
 
Identifies the order and degree of a Differential Equation. Identifies the arbitrary 
constants. Form Differential equation.  
 
Q.2 

i) Find the Differential equation satisfying the family of curves,
xx beaey 23 −+= , a and b are arbitrary constants.              (3) 

ii)  Hence write the degree and order of the DE                                      (1) 
(Scores: 4; Time: 8  mts)  

(i) Consider the differential equation given below 

 
Write the order and degree of the DE (if defined)                        (1) 

(ii) xa
dx

dy
y 22 −= ax

dx

dy
y −=⇒                                                                                     (1)     

Differentiating (2) with respect to x                                                (1)     

a
dx

dy

dx

dy

dx

yd
y −=+⇒

2

2

x
dx

dy

dx

yd
y

dx

dy
y

















+=⇒
2

2

2                                                             (1)    



 

$"  

 

 
Scoring Indicators  
 

(i) xx beaey 23 −+= ……… (1)       (1) 

Differentiating with respect to x                                                                         (1)         

23 23 −×+×= − xx beae
dx

dy
……… (2)        

Differentiating (2) with respect to x, 

xx beae
dx

yd 23
2

2

49 −+=⇒ …………(3)                                                                      (1)        

Now, (3) + 2×(2) xae
dx

dy

dx

yd 3
2

2

152 =+⇒  

xae
dx

dy

dx

yd 3
2

2

2
15

1 =







+⇒ ….(4) 

(3) - 3×(2) xbe
dx

dy

dx

yd 2
2

2

103 −=−⇒  

xbe
dx

dy

dx

yd 2
2

2

3
10

1 −=







−⇒ ….(5) 

Using (4),(5) in (1), we have, 









−+








+=

dx

dy

dx

yd

dx

dy

dx

yd
y 3

10

1
2

15

1
2

2

2

2

 









−=

dx

dy

dx

yd
55

30

1
2

2

= 







−

dx

dy

dx

yd
2

2

6

1  

06
2

2

=−−⇒ y
dx

dy

dx

yd
                                                                                                      (1)        

(ii) Order:2 ; degree: 1                                                                                                        (1)       
 
 
Learning Outcomes  
 
 Identifies the arbitrary constants. Form Differential equation.  
 
Q.3 

i) Choose the correct answer from the bracket 
The solution of the differential equation 0=+ ydxxdy represents 

 [ (a) a rectangular hyperbola (b) a parabola whose centre is origin  
(c) a straight line whose centre is origin(d) a circle whose centre is origin. ]    (1) 
(ii)  From the DE of the family of circles touching the x-axis at origin             (3)  

 
(Scores: 4; Time: 8  mts)  

 
Scoring Indicators  

i)  (c) a straight line whose centre is origin                                 



 

$#  

 

ii)  Let (0,a) be the centre of the circle. Therefore the equation of the  

 circle is  222 )( aayx =−+ ayyx 222 =+⇒       (1) 

 

a
y

yx
2

22

=+
⇒ ……..        (1) 

Differentiating with respect to x, 
 
 
 
 
 
 
 
 

0
)()22(

2

22

=
+−+

y
dx

dy
yx

dx

dy
yxy

 

022 222 =−−+⇒
dx

dy
y

dx

dy
x

dx

dy
yxy 02 22 =−+⇒

dx

dy
x

dx

dy
yxy                            (1)     

22

2

yx

xy

dx

dy

−
=⇒                                                                                                                (1)  

 
 
Learning Outcomes   
 
Solves the DE of the form variable separable. Distinguishes the general and 
particular solution of a DE.  
 
Q.4 
 
Find a particular solution satisfying the given condition 

xx
dx

dy
xxx +=+++ 223 2)1( ;     y = 1, when x = 0                                                            (3) 

 
(Scores: 3; Time: 8  mts)  

 
Scoring Indicators  

)12())1()1(( 2 +=+++ xx
dx

dy
xxx

 

)12()1)(1( 2 +=++ xx
dx

dy
xx dx

xx

xx
dy

)1)(1(

2
2

2

++
+=⇒                                                   (1) 



 

$$  

 

∫∫ +
−+

+
= dx

x

x

x
dy

)1(

13

2

1

)1(2

1
2

                                                                                        (1)       

1tan
2

1
)1log(

4

3
)1log(

2

1 12 +−+++= − xxxy                                                                   (1) 

    
 
Learning Outcomes  
 
Solving the DE of the form variable separable. Distinguishing the general and 
particular solution of a DE.  
 
Q.5 

Consider the DE )2)(2( ++= yx
dx

dy
xy  , 

(i) Find the equation of the family of curves                          (3) 
(ii) Find equation of the curve passing through the point(1,-1)                                 (2) 

 
(Scores: 5; Time: 10  mts)  

 
Scoring Indicators  
 

 (i) )2)(2( ++= yx
dx

dy
xy dx

x

x
dx

y

y 2

2

+=
+

⇒                                                           (1)       

Integrating on both sides, 

∫∫
+=

+
⇒ dx

x

x
dy

y

y 2

2 ∫∫ +=
+

−⇒ dx
x

dy
y

2
1

2

2
1                                             (1)       

cxxyy ++=+−⇒ log22log2 …..(1)                                                                     (1)      

(ii)    Since (1) passes through (1,-1), we have; 

c++=+−−−⇒ 1log2121log21 c=−⇒ 2                                                              (1)    

2log22log2)1( −+=+−⇒ xxyy                                                                                    (1)     

 

Integrating on both sides, 

∫∫ ++
+= dx
xx

xx
dy

)1)(1(

2
2

2

 

Splitting into partial fractions we have,  

∫ ∫ +
−

+
++= dx

x
dx

x

x
xy

)1(

1

2

1

)1(

2

4

3
)1log(

2

1
22

 

cxxxy +−+++= −12 tan
2

1
)1log(

4

3
)1log(

2

1
 

Given y = 1, when x = 0. 

c+−+= − 0tan
2

1
)1log(

4

3
)1log(

2

1
1 1 c=⇒1  

Hence, 



 

$%  

 

Learning Outcomes  
 
Distinguishing the general and particular solution of a DE. Identifies the 
homogeneous DE. Solve the homogeneous DE. 
 
Q.6 
 

Consider the differential equation   

   (i) Find                                                                                                                        (1) 

   (ii) Solve the above differential equation                                                (3) 
 

 
(Scores: 4; Time: 8  mts)  

 
Scoring Indicators  
 

(i)  

dxyxyxdy )( 22 ++=
x

yxy

dx

dy 22 ++
=⇒                                    (1)         

(ii)This is Homogeneous DE, 

Hence put,  y = v x and                                                                    (1)     

x

xvxvx

dx

dv
xv

222 ++=+⇒ vvv
dx

dv
x −++=⇒ 21 21 v

dx

dv
x +=⇒  

x

dx

v

dv =
+

⇒
21

 

Integrating on both sides, 

∫∫ =
+

⇒
x

dx

v

dv
21

cxvv loglog1log 2 +=++⇒                            (1)    

cxvv =++⇒ 21 cx
x

y

x

y =++⇒
2

2

1  

 
222 cxyxy =++⇒                                                                                                             (1)     

 
 
Learning Outcomes  
 
Identifies linear DE. Solves linear DE. 
 
Q.7 
 
i.Choose the correct answer from the bracket 

dxyxydxxdy 22 +=−

dx

dy

dxyxydxxdy 22 +=−

dx

dv
xv

dx

dy
+=



 

$&  

 

The general solution of the DE yxe
dx

dy −= is                                                                   (1) 

[   (a) cee xy =+           (b) cee xy =−           (c) cee xy =+ −−        (d) cee xy =− −− ] 

  (ii) Solve the DE 2
2

2
2

1

dy xy
x

dx x
− = +

+
                                                                                   (3) 

 
(Scores: 4; Time: 8  mts)  

 
Scoring Indicators  
 

 (i) cee xy =−                                                     (1) 

(ii) 2
1

2 2
2

+=
+

− x
x

xy

dx

dy
 

2,
1

2 2
2

+=
+

−=⇒ xQ
x

x
P                                                                                   (1)      

IF = ∫ Pdx
e =

∫ +
− dx

x

x

e
21

2

=
∫ +

− dx
x

x

e
21

2

= )1log( 2xe +− =
21

1

x+
 

Solution is; dxIFQIFy ∫= )()(  

dx
x

x
x

y ∫ +
+=

+
⇒ )

1

1
)(2()

1

1
(

2
2

2
                                                                   (1)     

dx
x

x

x

y
∫ +

+=
+

⇒ 2

2

2 1
2

1
dx

xx

y
∫ +

+=
+

⇒
22 1

1
1

1
 

cxx
x

y ++=
+

⇒ −1
2

tan
1

 

( )cxxxy +++=⇒ −12 tan)1(                                                                             (1)      

 
 
Learning Outcomes  
 
 Solving the DE of the form variable separable. Distinguishing the general and 
particular solution of a DE.  
 
 Q.8 
 

(i) Choose the correct answer from the bracket 
Determine the order and degree of the differential equation, 

                                                                           (1) 
 [ (a). Fourth order, first degree(b) Third order, first degree 
(c) First order, fourth degree(d)First order, third degree ] 

(ii) The population of a country doubles in 50 years. How many years will            (3) 
 it be five times as much? Assume that the rate of increase is proportional to 
 the number inhabitants. (hint: 6094.15log;6931.02log == ) 

(Scores: 4; Time: 8  mts)  



 

$'  

 

 
Scoring Indicators  

 
i)  (a) Fourth order, first degree                                                                       (1)     

ii) P
dt

dP α , where P-population of the country 

kP
dt

dP = kdt
P

dP =⇒ ∫∫ =⇒ dtk
P

dP
                                                            (1)      

cktP +=⇒ log  

When oPPt == ;0  

ckPo +=⇒ )0(log cPo =⇒ log  

When oPPt 2;50 ==  

oo PkP log)50(2log +=⇒ oo PkP log)50(log2log +=+⇒  

)50(6931.0 k=⇒ 01386.0
50

6931.0 ==⇒ k                                               (1)        

When population is oPP 5=  

oo PtP log01386.05log +=⇒ oo PtP log01386.0log5log +=+⇒  

t01386.06094.1 =⇒ 12.116
6094.1

01386.0 ==⇒ t   years                                            (1)  

 
 

LEARNING OUTCOMES  
 
Solving the DE of the form variable separable. Distinguishing the general and 
particular solution of a DE 
 
Q.9 
 

The volume of spherical balloon being inflated changes at a constant rate. If 
initially its radius is 3 units and after 3 seconds it is 6 units. Find the radius of 
balloon after t seconds                                                (3) 
 

(Scores: 3; Time: 6  mts)  
 
Scoring Indicators  

 
Let the rate of change of the volume of the balloon be k (where k is a constant). 

k
dt

dv =⇒ k
dt

rd

=









⇒

3

3

4π
k

dt

dr
r =⇒ 23

3

4π
                                                              (1)   

kdtdrr =⇒ 24π  
Integrating both sides, we get: 



 

%)  

 

                                                                (1)     T 4̟ × 33 = 3 (k × 0 + C) T 108̟ = 3C T C = 36̟ 
At t = 3, r = 6: T 4̟ × 63 = 3 (k × 3 + C) T 864̟ = 3 (3k + 36̟) T 3k =  252̟ T k = 84̟ 
Substituting the values of k and C in equation (1), we get: 

Thus, the radius of the balloon after t seconds is                                 (1)     
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CHAPTER - 10 

 

VECTORS 
 

 
Learning Outcomes  
 
Finds the unit vector, Finds difference of two vectors and  magnitude of a vector, 
Identifies the vector product of two vectors. 
 
Q.1 
 
(i) Choose the correct answer from the bracket.  The unit vector in the direction of 
the vector 

 Ï = 2Ð Ñ ,  Ò Ó - 2� Ô   is 

 {��Ð Ñ ,  Ò Ó +  � Ô     , ��� �� Ð Ñ ,  �� Ò Ó - �� � ,Õ �c�   �� Ð Ñ ,  �� Ò Ó - �� � Ô  ,  ���   �√2 Ð Ñ , �√2 Ò Ó - �√2 � Ô }  (1) 

(ii) Find | Ï   � �ÖÏ   |, if two vector Ï  and �ÖÏ  are such that  | Ï  | = 2,   | �ÖÏ  |  = 4 and  Ï . �ÖÏ  = 
���             (2) 

 (iii) Find | Ï   = �ÖÏ   | , ifÏ = 2Ð Ñ �  Ò Ó + 3� Ô   and �ÖÏ = Ð Ñ ,  2 Ò Ó - � Ô      (2) 
 

(Scores: 5; Time: 10  mts)  
 
Scoring Indicators  
 

 (i) �c�   �� Ð Ñ , �� Ò Ó - �� � Ô        (1)   

(ii)| Ï   �  �ÖÏ   | �= CÏ    �  �ÖÏ   E ·  CÏ    �  �ÖÏ   E = |Ï|�-2(Ï · �ÖÏ� , |�ÖÏ|� (1) 

= 4+16-11=9 

| Ï   � �ÖÏ   |=√9   = 3        (1)   

(iii) Ï   =  �ÖÏ  = ØÐ Ñ  Ò Ó � Ô2 �1 31 2 �1Ø= �5Ð Ñ ,  5  Ò Ó + 5 � Ô         (1) 

| Ï   = �ÖÏ   |= √75 = 5√3       (1)  
 
   
 
Learning Outcomes  
 
 Solves the problem using scalar product, Applies the condition of coplanarity in 
related situations 
 
Q.2 
 
(i) Choose the correct answer from the bracket. The angle between the vectors Ï   and �ÖÏ  with magnitude 1 and 2 respectively having Ï   .   �ÖÏ  = √3 



 

%�  

 

 {�� ��  ,  ��� �. , �c� �3 , ���   ��}      (1) 

 

(ii) If the vectors Ï = Ð Ñ ,  Ò Ó + � Ô  , �ÖÏ = 2Ð Ñ �  Ò Ó + � Ô  and �Ï = �Ð Ñ �  2Ò Ó ,  3 � Ô  are coplanar 
then find the value of k        (2) 

 
(Scores: 3; Time: 6  mts)  

 
Scoring Indicators  
 

(i) (c)  ,    ���Ù �   GÖÏ·ÚÖÏ|G|ÖÖÖÖÏ|·ÚÖÏ| = 
√�� ,       Ù � �3       (1) 

  

(ii)       Ï   , �ÖÏ   , �Ï  are coplanar , then   %ÖÖÖÖÏ   �ÖÏ    �Ï ] = 0 

Ø1 1 12 �1 1� �2 3Ø = 0        (1) 

  1��3 , 2� � 1�6 � �� , 1��4 , �� �  0     (1)   2� � 11 � 0, � � 11/2 
 
 
  

Learning Outcomes  
 
Illustrate different types of vectors and magnitude, Differentiates the direction 
cosines, derives the section formula in vector form. 
 
Q.3 
 

(i) Write two different vectors having same magnitude   (1) 

(ii) Find the direction cosines of the vector 2Ð Ñ ,   Ò Ó + 3 � Ô        (2) 

(iii) Consider two points A and B with position vectors ÜwÖÖÖÖÖÏ �  Ï  � 4 �ÖÏ and ÜyÖÖÖÖÖÏ �  Ï  � �ÖÏ . Find the position vector of a point R which divides the line 
joining A and B in the ratio 2 : 1 internally    (2) 

 
(Scores: 3; Time: 6  mts)  

 
Scoring Indicators  
 �$� Ï  � Ð Ñ ,  2  Ò Ó + 3 � Ô , �ÖÏ  � 2Ð Ñ ,  3  Ò Ó- � Ô      (1)    
  Any two different vectors with same magnitude 

(ii) Magnitude = √4 , 1 , 9 = √14     (1) ) Direction cosines are  
�√�., �√�. , �√�.    (1)   

(iii)    ÜÝÖÖÖÖÖÏ �  ÞÚÖÏ  �H GÖÏÞ � H   = 
�CGÖÏ �ÚÖÏ E� �CGÖÏ �.ÚÖÏ E�   =  ÖÖÖÖÏ  �  2�ÖÏ   (2)    

 



 

%!  

 

Learning Outcomes  
 
Identifies the scalar projection and vector projection, finds the sum and differences 
of two vectors, Solves different problems using vector product of two vectors. 
  
Q.4 
 

(i) Choose the correct answer from the bracket. A vector  Ï   makes an angle ���   with a given directed line l, in the anticlockwise direction, then the 

projection vector of Ï  on line l  ��ßà³�    ��� ßà³� áà���³   �c� â�$� áà���³   ���   ���     (1) 

 

(ii) Find a unit vector perpendicular to each of the vector Ï  + �ÖÏ  and Ï  - �ÖÏ   

where Ï � 2Ð Ñ ,  Ò Ó + � Ô  and   �ÖÏ  = Ð Ñ �  Ò Ó ,  � Ô      (3) 
 

(Scores: 4; Time: 8  mts)  
 
Scoring Indicators  
 
(i)  (b)   , since  Ï  is perpendicular to l, then the projection of Ï   is zero.  

Projection vector is a zero vector     (1)  

(ii)                Ï + �ÖÏ � 3Ð Ñ , 0Ò Ó +2 � Ô  Ï - �ÖÏ � Ð Ñ , 2Ò Ó +0 � Ô          (1) ãà���³ äà³äà��$�â�³ �� Ï  + �ÖÏ  and Ï - �ÖÏ 

�ÖÖÖÖÏ  + �ÖÏ)  x( Ï - �ÖÏ) =  ØÐ Ñ  Ò Ó � Ô3 0 21 2 0 Ø= �4Ð Ñ ,  2  Ò Ó + 6 � Ô        (1) 

| �ÖÖÖÖÏ  + �ÖÏ)  x( Ï - �ÖÏ)   |= √16 , 4 , 36 = √56 

Unit vector perpendicular to Ï  + �ÖÏ  and Ï – �ÖÏ � - 
.√23 Ð Ñ , �√23 Ò Ó + 3√23 � Ô        (1)   

  
 
Learning Outcomes  
 
Writes the direction cosines, Finds the unit vector, identifies the direction of angles. 
  
Q.5 
 

(i)  Choose the correct answer from the bracket. If a unit  vector   Ó  makes  angles  
�.  

with  Ð Ñ �� ��  with Ò Ó �� � �â�à ���à Ù å$�Í  � Ô , �Íà� Ù  $� 

{ �� �3  ,  ���  �. , �c�  ��   , ���   �� }       (1) 

(ii)  Find a unit vector  Ó         (1) 
(iii)  Write down a unit vector in XY plane, making an angle 60@  with the positive 
direction of x – axis          (2) 



 

%"  

 

(Scores: 4; Time: 8  mts)  
Scoring Indicators  
 

(i)  (c),  Since l  =  cos
�.  � �√�    , m = cos

��  = ½    n = cos Ù 

 ��   +   ¹�  +  ��  � 1 

 ��  � 1 �  ����� - � �√���  = ¼ � � �� ,cos Ù = ½  , Ù �  ��      (1)  

  

(ii) Unit vector  Ó � l Ð Ñ , ¹  Ò Ó + � � Ô  � 
�√� Ð Ñ , �� Ò Ó + �� � Ô         (1)   

Let ³Ï � �Ð Ñ , 	Ò Ó  |³ÖÖÖÏ| = æ ��    ,    	� � � ���60 � �� , 	 � �$�60 �   √3/2     (1) 

³Ï � ��  Ð Ñ , √�� Ò Ó         (1)   

 
  

Learning Outcomes  
 
Interprets scalar triple product geometrically, Examines different properties of 
vector product, Computes volume of parallelepiped 
 
Q.6 
 

(i) If Ï   , �ÖÏ   , �Ï  are coplanar , then   %ÖÖÖÖÏ   �ÖÏ    �Ï ] is …    (1) 

(ii) Find p,  if  Ï � 2Ð Ñ �  Ò Ó + 2 � Ô  and   �ÖÏ  = Ð Ñ , ä  Ò Ó ,  � Ô  ��   Ï = �ÖÏ   � �3Ð Ñ ,  4  Ò Ó + 5 � Ô        (2) 
 

(Scores: 3; Time: 6  mts)  
Scoring Indicators  
 
(i)  0          (1)   

(ii)  Ï   =  �ÖÏ  = çÐ Ñ  Ò Ó � Ô2 �1 21 ä �1ç= �3Ð Ñ ,  4  Ò Ó + 5 � Ô          (1) 

     = Ð Ñ�1 � 2ä� � Ò Ó(-2-2)  +  � Ô   �2ä , 1� = �3Ð Ñ ,  4  Ò Ó + 5 � Ô    1 � 2ä �  �3  2ä � 4  
 ä � 2            (1)  
  

Learning Outcomes  
 
 Examines different properties of vector product, Interprets scalar triple product,  



 

%#  

 

 
Computes the area of the triangle 
 
 Q.7 
 

(i) Ï  x Ï   is equal to …..        (1) 

(ii) Find the value of  [  Ï ,�Ï ,  Ï , �ÖÏ ,  Ï ,� ÖÖÖÏ+ �Ï &    (3) 
(iii) Find the area of a triangle having the points  A ( 2, 3, 1 ), B ( 1, 1, 2 ) and   C 

( 1, 2, 1 )          (3) 
 

(Scores: 7; Time: 12  mts)  
Scoring Indicators  
 

(i) 0           (1)  

(ii)  ( Ï   , �Ï ). n C Ï    ,  �ÖÏ E = � � Ï    ,  �ÖÏ  , �Ï  �q    
=( Ï   , �Ï ). n C Ï    ,  �ÖÏ E = Ï , C Ï    ,  �ÖÏ E = �ÖÏ ,  C Ï    ,  �ÖÏ E = �Ïq 
= ( Ï   , �Ï ). nÏ  = Ï , �ÖÏ  = Ï , Ï  = �ÖÏ ,  �ÖÏ  = �ÖÏ ,  Ï  = �Ï , , �ÖÏ  = �Ïq   (1)   

 = ( Ï   , �Ï ). nÏ  = �Ï ,  �ÖÏ  = �Ïq   
= ( Ï   , �Ï ). ( Ï  = �Ï) + ( Ï   , �Ï ). ( �ÖÏ  = �Ï)       (1) 

= [Ï   Ï    �Ï ] + [�Ï   Ï    �Ï ]+ [Ï   �ÖÏ    �Ï ] +[�Ï   �ÖÏ    �Ï ] 
=[Ï  �ÖÏ    �Ï ]          (1) 

 iii)  wy ÖÖÖÖÖÖÏ �  �Ð Ñ � 2  Ò Ó  ,  � Ô   wè ÖÖÖÖÖÖÏ �  �Ð Ñ �   Ò Ó  ,  0 � Ô           (1) 

 wy ÖÖÖÖÖÖÏ = wè ÖÖÖÖÖÖÏ  = Ø Ð Ñ  Ò Ó � Ô�1 �2 1�1 �1 0 Ø  
                 � Ð Ñ �   Ò Ó �   � Ô          (1) 

Area of the triangle = ½ |wy ÖÖÖÖÖÖÏ = wè ÖÖÖÖÖÖÏ|  � ½√1 , 1 , 1   
                      � √��  �êâ³à â�$��          (1) 

   
 
Learning Outcomes  
 
Framing a vector when two points are given, understanding the concepts of unit 
vector, angle between vectors . 
 
Q.8 
 
Consider the points A(0,-2,1),B(1,-1,-2) and C(-1,1,0) lying in the plane 

i)Compute AB and AC          (1) 

ii)Find AB X AC          (1) 

iii)Find a unit vector perpendicular to the plane    (1) 



 

%$  

 

iv)Find CosA          (1) 
 

(Scores: 4; Time: 8  mts)  
Scoring Indicators  
 

i) AB =(i-j-2k)-(0i-2j+1k)=i+j-3k                 (1)                        

   AC =-i+3j-k                                   

ii) AB X AC =

131

311

−−
−
kji

=8i+4j+4k               (1)                  

iii)Unit vector perpendicular to the plane= 
AB AC

AB AC

×
×

 

                    
222 448

448

++
++= kji

       

                     )2(
6

1
kji ++=

          
(1)                  

iv)cosA =
ACAB

ACAB

.

.
=

191911

)1)(3()3(1)1(1

++++
−−++−

= 
5

11 11
 

                                                                   = 
5

11         (1)   

          

     
 

Learning Outcomes  
 
Concepts  of dot, cross and triple products  of two vectors 
 
Q.9 
 

Let a =7i-2j+k, b =i-2j+2k and c =3i-8j 

i)Compute a x b  and  a x c          (2) 

ii)Are the products   a .( b x c )   and ( a xb ). c obtained are same?    (2) 
 

(Scores: 4; Time: 8  mts)  
Scoring Indicators  
 

i)  

bxa =

221

127

−
−

kji

=-2i-13j-12k         (1) 

cxb =

083

221

−
−

kji

=16i+6j-2k         (1) 



 

%%  

 

ii) a .(b x c )=(7i-2j+k).(16i+6j-2k) 

                    =7.16+-2.6+1.-2=98         (1) 

    ( a x b ). c =(-2i-13j-12k).(3i-8j) 
                      =-2x3+13x8+0=98         (1) 
 
 
Learning Outcomes  
 
Identifies the scalar projection and vector projection, finds the sum and differences 
of two vectors, Solves different problems using vector product of two vectors 
 
 Q.10 
 

Let a =i+j+k,b =2i+3j , c =3i+5j-2k and d =-j+k 

i)Find b - a            (1) 

ii)Find the unit vector along b - a         (1) 

iii)Prove that b - a and d - c are parallel vectors      (2) 
(Scores: 4; Time: 8  mts)  

 
Scoring Indicators  
 

 i)b - a =(2i+3j)-(i+j+k)=i+2j-k        (1) 

ii)Unit vector along b - a =
ab

ab

−
−

        (1)

 

                                               

                         =
141

2

++
−+ kji

=
6

2 kji −+
 

iii) d - c =(-j+k)-(3i+5j-2k)   

         =-3i-6j+3k         (1) 

         =-3(i+2j-k)=-3( b - a ) 

      So b - a and d - c are parallel vectors      (1) 
 
 
 
Learning Outcomes  
 
Identifies the scalar projection and vector projection, finds the sum and differences 
of two vectors, Solves different problems using vector product of two vectors.  
 
 
Q.11 
 
Given the position vectors of  



 

%&  

 

   three points A(i-j+2k),B(4i+5j+8k) and C(3i+3j+6k) 

i) Find the Projection of AB on AC      (2) 

ii) Prove that A,B and C are Collinear    (2) 

 
(Scores: 4; Time: 8  mts)  

Scoring Indicators  

I) AB =(4i+5j+8k)-(i-j+2k)=3i+6j+6k       (1) 
 

AC =2i+4j+4k 

Projection of AB on AC =
AC

ACAB.
 

                  =
222 442

4.64.62.3

++

++
=

6

54
=9units                (1) 

 

ii) AB =
2

)442(3 kji ++           (1)                                                     

                                         

 AB       = 2

3AC

 
A,B and C are collinear                   (1)  
 

 
 
Learning Outcomes  
 
Identifies the scalar projection and vector projection, finds the sum and differences 
of two vectors, Solves different problems using vector product of two vectors 
 
Q.12 
 

i) If a  is any vector,Prove that  a = ( a .i)i +( a .j)j +( a .k)k     (2) 

ii) If a and b are unit vectors inclined at an angle θ ,then Prove that  

ba −=








2

1

2
sin

θ

           (3) 
 

(Scores: 5; Time: 10  mts)  
Scoring Indicators  

i) Let a =ai+bj+ck          (1) 

   a .i=(ai+bj+ck).i=a 

   b .j =(ai+bj+ck).i=b   and c .k=(ai+bj+ck).i=c       (1) 

    Thus ( a .i)i +( a .j)j +( a .k)k =ai+bj+ck   = a  

ii) 

2
ba −

=( a -b ).( a -b ) 



 

%'  

 

            = a . a - a .b -b . a + b .b          (1) 

           =
2

a -2 a .b +
2

b  , a andb are unit vectors 

          =2-2 a .b  

          = cos )2(1- a b θ          (1) 

         =2(1-cosθ) 

         =(2)2 








2
sin2 θ

     
 

ba − =2 








2
sin

θ

         (1) 
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CHAPTER – 11 

 

THREE DIMENSIONAL GEOMETRY 
 

 
Learning Outcomes  
 
Establishes  the relation between direction cosines and direction ratios. Forms the 
vector and Cartesian equations of the line. Form the equation of a line. 
 
Q.1 
 
Choose the correct answer from the bracket. 

(i) If a line in the space makes angle α, β and γ  with the coordinates axes,  then  �����  + �����  + ����ë is equal to 
{(a) 1 ,  (b) 2,  (c) 0 ,  (d)  3 }          (1) 

ii )  The direction ratios of the line  x 6
1
− 2 y z 2

2 2
− −= =

  are
 

 { (a) (6 , - 2 , -2) , (b)  (1 ,  2 , 2) , (c) (6 ,1 , -2) , (d) (0 , 0 , 0) }    (1) 

iii) If the vector equation of a line is ³ì   = Ð ̂+ Ò̂ +�î + ï�2Ð̂ -3 Ò̂- 4�î�,then  the Cartesian 
equation of the line is 

 { (a)  
 ���   =  

S��.   = 
ð�� �   ,   ���  ���   =  

S����   = 
ð���. ,  (c) 

 ���   =  
S��.   = 

ð��� , ���   ���   =  
S���   

= 
ð���.  } 

             (1) 
iv )   If the Cartesian equation of a plane is x + y + z =12 , then the  vector  equation 
of the lane is 

        { (a)  ³ñ .(2 Ð ̂+ Ò̂ +�î ) =12,    (b)  ³ñ .( Ð ̂+ Ò̂ +�î ) =12 , (c)  ³ì .( Ð ̂+ Ò̂ +2�î ) =  12,   (d)  ³ñ .( Ð ̂
+3 Ò̂ +�î ) =12 }           (1) 

(Scores: 4; Time: 8  mts)  
 
Scoring Indicators  

 
i) (a)  1           (1)  
ii)  (b) (1 ,  -2 , 2)            (1)  

( iii)  (b)  
 ���   =  

S����   = 
ð���.          (1) 

(iv)   (b) ³ñ .( Ð ̂+ Ò̂ +�î ) =12         (1)  
 
 
Learning Outcomes  
 
Forms the vector equation of a line. Applies the concept of shortest distance between 
two lines. 
 
Q.2 

Cartesian equation of two lines are  
 ���   =  

S��.   = 
ð���    ,

 ���   =  
S����   =

ð���.  



 

&(  

 

i)  Write the vector equation of the lines      (1) 
ii) Find the shortest distance between the lines       (3) 

 
(Scores: 4; Time: 8  mts)  

Scoring Indicators  
 

i) ³ñ= (-2Ð ̂-2Ò̂-2�î ) +ï�2Ð̂ +4 Ò̂ +�î� ³ñ = (Ð ̂+ Ò̂ +�î ) + ï�2Ð̂ -3 Ò̂ - 4�î�        (1) 

Shortest distance   = ò �Ú< = Ú1�.�G1�G<�|Ú< = Ú1| ò 
�� × �� = Ø $ Ò̂ �î2 4 12 �3 �4Ø 
= (-16 +3)Ð̂ – ��8 � 2�Ò̂ , ��6 � 8��î =  �13Ð̂ +10Ò̂ -14�î     (1) 

|�� = ��|=ô��� , ��� , ��� =æ��13�� , �10�� , ��14��=√465 � � �    =(Ð ̂+ Ò̂ +� Ô � �(-2 Ð ̂-2 Ò̂ -2�î ) = 3Ð+̂3Ò̂+3�î     (1)  ��� × ��). �� � ��  =  ( 3Ð+̂3Ò̂+3�î �. ��13Ð ̂+10Ò̂ -14�î � = -51 

Shortest distance   =ò �Ú< = Ú1�.�G1�G<�|Ú< = Ú1| ò  =  ò �2� √.32 ò = 2� √.32      (1) 

 
   

Learning Outcomes  
 
 Forms the Cartesian equation of a line. Finds the angle between two lines. 
 
Q.3 

Consider the lines³ñ = (Ð ̂+2Ò̂ +3�î ) + λ �2Ð ̂-3 Ò̂ - 4�î� ³ñ = (Ð ̂+ Ò̂ +�î ) + ï�Ð̂+3 Ò̂ +2�î� 
(i) Write the Cartesian equation       (1) 
(ii) Find the angle between the line      (3) 

 
(Scores: 4; Time: 8  mts)  

Scoring Indicators  
 

i) 
 ���   = 

S����   = 
ð���.   ���   =  

S���   = 
ð���         (1)   

ii) cosÙ =
G<Ú<RG1Ú1RG:G:

ôG<1�G11�G:1 ôÚ<1�Ú11�Ú:1     (1) 

                           =  
�.����������.��æ�1�����1���.�1√�1��1��1     (1) 

                           = 
��2√�»√�.  = 

��2
406

      (1)  

 
  
Learning Outcomes  
 
Forms the Cartesian and vector equations of a line. Applies the concept of distance  



 

&�  

 

 
between a point and line. 
 
Q.4 
 

Let the  vector equation  of  a plane   be ³ñ .(2 Ð ̂+4Ò̂ +3�î ) =12 
i) write the Cartesian equation of the plane     (1) 
ii) find the distance from the point  (2,1,3) to the plane   (4) 

 
(Scores: 4; Time: 8  mts)  

Scoring Indicators  
    

i) 2x +4 y + 3z = 12         (1)   
ii) Distance of the point  � ��,	�,ß�� to the plane  

Ax+By + Cz = Disò µ  <�õS<�öð< �÷√µ1�ø1�ö1 ò      (1) 

=ò�.��..���.����√�1�.1��1 ò          (1) 

 =  ò.�.�»���√.��3�» ò   = ò 2√�»ò        (2)  

 
 
  

Learning Outcomes  
 
Forms the equation of any plane perpendicular to two planes. Applies the concept of 
distance between the planes. 
 
Q.5 
 
i)Find the equation of the plane through the point(1,2,3) and perpendicular to the 
plane x-y+z=2 and 2x+y-3z=5       (2) 
ii)Find the distance between the planes x-2y+2z-8=0 and 6y-3x-6z-57=0  (2) 

 
(Scores: 4; Time: 8  mts)  

Scoring Indicators  
 

i)Required equation is 

   

0

312

111

321

=
−

−
−−− zyx

                                                                    ( 1)                       
 

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

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

  2x+5y+3z-2-10-9=0 

  2x+5y+3z-21=0                                                                                 (1)                         
 
ii)The planes are 



 

&!  

 

    x-2y+2z-8=0 and3x-6y+6z+57=0 
   ie, 3x-6y+6z-24=0 and3x-6y+6z+57=0                                               (1)                          

   Distance=
222

21

cba

dd

++
−

   

       = 36369

)24(57

++
−−

= 81

81

=9                                                                 (1)               

    

        
Learning Outcomes  
 
 Forms the vector equation of a line, any point on a line and the intersecting point 
.Applies the concept of angle between a plane and a line. 
 
Q.6 
Consider the Cartesian equation of a line  

2

5

3

1

2

3

−
−=+=− zyx

 
i)Find the vector equation of the line      (1) 

ii)Find the  intersecting point of the line with the plain 5x+2y-6z-7=0.  (2) 

iii)Find the angle made by the line with the plane 5x+2y-6z-7=0   (2) 
 

(Scores: 5; Time: 10  mts)  
Scoring Indicators  

i)The vector equation is 

  )232()53( kjikjir −+++−= λ                                                              (1)                              
ii)  Any point on the line is 

   
λ=

−
−=+=−
2

5

3

1

2

3 zyx  

 
    x=2λ+3,y=3 λ -1 ,z=-2λ+5                                                                     (1)                               
  Since this lies on the plane ,it satisfies the plane 
   5(2λ+3)+2(3λ-1)-6(-2λ+5)-7=0 
  10λ+6λ+12λ+15-2-30-7=0 
  28λ=24 
  λ=6/7 
  The point of intersection is  (33/7,11/7,23/7)                                             (1)                            
iii)Let θ be the angle between the line and the plane 
   The direction of the line and the plane 
    m1=2i+3j-2k and m2=5i+2j-6k                                                                (1)                               

  
21
2.1

sin
mm

mm=θ
 

      = 36425494

)6)(2()2(3)5(2

++++
−−++

= 6517

28

= 1105

28

                                         
 (1)                               
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Learning Outcomes  
 
 Forms the Cartesian equation ,Applies the concept of equation of planes passing 
through the intersection of two planes  
 
Q.7 
 

Consider the vector equation of two planes 

       
3)2.( =++ kjir

        
4).( =−− kjir

 i)Find the vector equation of any plane through the intersection of the above two 
planes            (2) 
ii)Find the vector equation of the plane through the intersection of the above planes 
     and the point (1,2,-1)          (1) 

 
(Scores: 3  ; Time:  6  mts)  

Scoring Indicators  
 
i)The cartesian equation are 
   2x+y+z-3=0 and x-y-z-4=0                                                                      (1)                       
    Required equation of the plane is  
    (2x+y+z-3) +λ(x-y-z-4)=0                                                                       (1)                        
    (2+ λ)x+(1- λ)y+(1- λ)z+(-3-4 λ )=0 

.[(2 ) (1 ) (1 ) ] ( 3 4 ) 0r i j kλ λ λ λ+ + − + − + − − =  

 ii)The above plane passes through (1,2,-1) 
     (2+ λ)1+(1- λ)2+(1- λ)(-1)+(-3-4 λ )=0 
     3=3+4 λ 
     λ=0                                                                                                       (1)                      
Equation of the plane is  
 2x+y+z-3=0 

3)2.( =++ kjir  
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CHAPTER – 12 

 

LINEAR PROGAMMING 
 

Learning Outcomes  
 
Identifies the concept of LPP. Recalls the method of solving linear inequalities. 
Identifies the objective function, constraints and non negativity restrictions. 
 
Q.1 
 

i) Choose the correct answer from the bracket. If an LPP is consistent, then 
its feasible region is always 

{ (a) Bounded ,  ( b) Unbounded,   (c)  Convex region , (d) Concave region} (1) 
  ii)           Maximize  2 3Z x y= +     subject to the constraints  

 ,      ,              (3) 
(Scores: 4  ; Time:  8  mts)  

 
Scoring Indicators  

 
i)  (c)   Convex region         (1) 

   

 
(2) 

Corner points of the feasible region are as follows 

Corner points Z=2x+3y 

 

                                    A(0,4) 

 

 

 

                                                    

                      O(0,0)                          B(4,0) 



 

&$  

 

O(0,0) 
A(0,4) 
B(4,0) 

0 
12 →  Maximum 
8 

∴ the maximum value of Z is 12 attained at (0,4)    (1)  
 
   
 
Learning Outcomes  
 
Formulates the linear programming problems 
Identifies the decision variables, constraints, objective function, non negative 
constraints. 
Recalls the solution of the linear inequalities. Infers solutions of LPP 
 
Q.2 
A manufacturer makes tea cups A and B.  Three machines are  needed for the 
manufacturing and the time in minutes required for each cups in the machine is 
given below 
Machines                I             II            III 
 A          12          18           6 
 B                     6            0            9 
 Each machine is available for a maximum of 6 hours per day. If the profit on each 
cup A is 75 paise and that on each cup B is 50 paise.  How many  cups of types A and 
type B manufactured in a day to get maximum profit?    (5) 

 
(Scores: 5  ; Time:  10  mts)  

Scoring Indicators  
 
Let x and y be the number of tea cups of types A and B  
 Then the LPP is ,  Maximize  75 50Z x y= +  subject to the constraints 

                        12 6 360x y+ ≤  

                             18 0 360x y+ ≤  

                             6 9 360x y+ ≤                         

, 0x y ≥  



 

&%  

 

    (2)   
Draw the graph            (2)  

Corner Point Z=75x+50y 

O(0,0) 
A(0,40) 
B(15,30) 
C(20,20) 
D(20,0) 
 

       0 
       2000 
       2625  →Maximum  
       2500 
       1500 

 
     15 tea cups A and 30 tea cups B required to get maximum profit  (1)   
 
 
Learning Outcomes  
 
Recalls the method of solving the system of inequalities 
Formulates LPP. Identifies the decision variables, constraints, objective function and 
the non negativity restriction. Identifies the solution of LPP 
 
Q.3 
       A diet is to contain at least 80 units of vitamin A and 100 units of minerals.  Two 
foods F1 and F2 are available.  Food F1 costs Rs 4 per unit food and F2 costs Rs 6 per 
unit.  One unit of food F1 contains 3 units of vitamin A and 4 units of minerals. One 
unit of food F2  contains 6 units of vitamin A and 3 units of minerals.  Formulate this 
as a linear programming problem.  Find the minimum costs for diet that consists of 
mixture of these two foods and also meets the minimal nutritional requirements  (6) 

 
(Scores: 6  ; Time:  12  mts)  

Scoring Indicators  
 
         Let x units of food F1 and y units of food F2 be in the diet 
         Total cost      4 6Z x y= +  
         Then the LPP is    
   Minimize       4 6Z x y= +   

 Subject to the constraints 
  3 6 80x y+ ≥  

 4 3 100x y+ ≥  

  , 0x y ≥  
 



 

&&  

 

 
 
The feasible region is unbounded     (2) 

 
 
 
 
 
 
 (2) 

 As the feasible region is unbounded, 104 may or may not be the minimum value  of  
Z.  For this we draw a graph of the inequality  4 6 104x y+ <   or 2 3 52x y+ <   and 

check whether the resulting half plane has points in common with the feasible region 
or not.  It can be seen that the feasible region has no common points with 
2 3 52x y+ <  Therefore minimum cost of the mixture will be 104   (2)  

  
Learning Outcomes  
 
Recalls the method of solving the system of inequalities 
Formulates LPP. Identifies the decision variables, constraints, objective function and 
the non negativity restriction. Identifies the solution of LPP 
 
Q.4 
 
  The graph of a linear programming problem is given below. The shaded region is 
the feasible region.  The objective function is     Z px qy= +  

Corner 
Point 

Z=4x+6y 

 
100

(0, )
3

A  

   
4

(24, )
3

B  

   
80

( ,0)
3

C  

108.67 
 
104    →Smallest 
 
 
200 



 

&'  

 

    
   i)       What are the co-ordinates of the corners of the feasible region  (1) 
  ii)       Write the constraints    (1) 

ii) If the Max. Z occurs at A and B, what is the relation between p and q? 
    (2) 

iii) If  q= 1,  write the objective function   (1) 
iv)    Find the Max  Z    (1) 

(Scores: 6  ; Time:  12  mts)  

Scoring Indicators  
i) Corner points are     (0,0)  ,  (5,0)  ,  (3,4)  ,  (0,5)    (1)  

ii) Constraints are  2 10x y+ ≤   ,  3 15x y+ ≤ ,               0x ≥   , 0y ≥   (1) 
At (3,4),    Z=3p+4q 
At (5,0),   Z=5p     (1) 
⇒    3p+4q  =  5p        ⇒     p  =  2q     (1)  

iii) If q=1,  p=2 
Then the objective function is , Maximize   Z  =  2x+y   (1) 

iv) At  (3,4)  Z=2x3+4 = 10  is the maximum value     (1) 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

       2x+y=10 

C        B  

                                                    x+3y=15 

O  A 
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CHAPTER – 13 

 

PROBABILITY 
 

 
 
Learning Outcomes  
 
Applies the idea of conditional probability in life situation 
 
Q.1 
 
A coin is tossed three times , where the events  A:  occurring at most two heads , B : 
occurring at most one tail 
(i)  Write P( A ) , P(  B )                                                                                                      (1)                
(i) Find P( A|y)  and   P( B|w�                                                                                          ( 2)  

 
(Scores: 3  ; Time:  6  mts)  

Scoring Indicators 
  
   (i)  S = { TTT,TTH,THT,HTT,THH,HHT, HTH,HHH } 
       A  = { TTH,THT,HTT,THH,HHT, HTH, TTT } ;     B  = { HHH,HHT,THH,HTH } 

 ù� w �  �  �?   ,   ù� y�   �  .?                    (1)

    
 (ii) A ú B  =  { HHT, HTH, THH } 

          P(A ú B ) = 
�?              

  P( A|y) =
û�ü ú õ � û� õ�   = 

�.                                                                                   (1)                                      

   and   P( B|w� = 
û�ü ú õ � û� ü�    =    

��                                                                          (1)     

   
Learning Outcomes  
 
 Solves different life oriented problems in probability  
 
Q.2 
 
In a hostel 50 % of the girls like tea , 40 % like coffee and  20% like both tea and 
coffee .  
A girl is selected at random.  
(i)  Find the probability that she likes neither tea nor coffee            (2)                            
(ii)       If the girl likes tea ,then find the probability that she likes coffee.           (1) 
(iii)    If she likes coffee then find the probability she likes tea.                             (1)    

 
(Scores: 4  ; Time:  8  mts)  

 
 



 

'(  

 

SCORING INDICATORS 
    
Let  T  denotes the set of girls who like tea and  C  denotes  who like  coffee . 

i) P( T )  = 50% = 
2@�@@   �  ��   ;   P( C )  = 40% = 

.@�@@   �  �2 ; P( Tú è )  = 20% = �@�@@   �  �2                

P� T ∪ è �| = 1 - P( T ∪ è )  = 1 – [ P(T� ) + ( P(è )- P( Tú è )]                                       (1)                                                

=  1 – ( 
��  + 

�� -   
�2   �   �  ��@                                        (1)                                                                             

ii) P( C|þ) =
û��ú�� û���    = 

�;<1
= 

�2                           (1)    

 iii) P( T|è� = 
û��ú � � û� ��   =  

�;1;
  =    

��                   (1)     

                                                                                                     
Learning Outcomes  
 
 Solves problems using Baye’s theorem 
 
Q.3 
 
Vineetha and Reshma are competing for the post of school leader . The probability   
Vineetha to be elected is 0.6 and Reshma is 0.4  Further if Vineetha is elected the 
probability of introducing a new pattern of election is 0.7 and the corresponding 
probability is 0.3 ,if Resma is elected .Find the probability that the new pattern of 
election is introduced by Reshma .       (4) 

 
(Scores: 4  ; Time:  8  mts)  

Scoring Indicators 
 
Let �� and �� be the respectively probability that Vineetha and 
 Reshma will be elected . Let Abe the probability that a new pattern  
of election is introduced . 
P(�� �   =  0.6  ;    P(�� �   =   0.4                                 (1)                                                                     
P(w|�� �   = 0.7     ; P(w|�� �    = 0.3              (1)                                                                                                    

P(��|w�    = 
û��1�û�µ|�1 �û��<�ûCw���E�û��1�û�µ|�1 �                                (1)    

                                                                                      

                    = 
@.. ² @.�  @.3 ² @.� � @.. ² @.�   �     �»                                                           (1)                                       

 
Learning Outcomes  
 
Forms probability distribution of random variables 
 
Q.4 
 
Find the probability distribution of  the number of success in two tosses of a die 
where the success is defined as getting a number less than 5       (5)   



 

'�  

 

(Scores: 5  ; Time:  10  mts)  
Scoring Indicators     
                                                                              
Here success refers to the number less than 5 . 
Therefore the Random variable can take the  values  0 , 1, 2                                                       
P(X = 0)  = P(getting the number greater than or equal to 5 on both tosses  )  

= 
�3  . �3  = 

�»                  (1) 

P(X = 1)  = P(getting the number greater than or equal to 5 on first toss or 
getting the number   less than  5 on second toss  )  

=
�3  . .3  , .3  . �3  = 

.»                      (1) 

P(X = 2)  = P(getting the number   less than  5 on first toss  
or getting the number greater than or equal to 5 on second toss ) 

   =
.3  . �3  , �3  . .3  = 

.»                                       (1)                                                                           

Probability distribution  
 

X      0     1   2 

P(X = x) 19 
49 

49 

(2)     
  

   
Learning Outcomes  
 
Recalls the concept of probability 
Explains conditional probability and its representation 
Applies the idea of conditional probability to life situations 
 
Q.5 
 

i) Given that E and F are events such that  P(E) = 0.6 , P(F) = 0.4 

and   ( ) 0.2P E F∩ = .     Then  
( )

( )

EP F
FP E

     is  

(
1

2
  ,  

1

3
 ,  

3

2
 ,  

2

3
  )         (1) 

 
ii) A die is thrown and the sum of the numbers appearing is observed to be 

greater than 9.  What is the conditional probability that the number 5 is 
appeared at least once         (2) 
 

(Scores: 3  ; Time:  6  mts)  
Scoring Indicators  

i) 
3

2             (1)
 



 

'!  

 

ii) Let  E →   Event that sum is greater than 9 
        F →  Event that 5 appears at least once 

{(5,5), (6,5), (5,6)}E F∩ =  

3
( )

36
P E F∩ =

          (1)
 

{(1,5), (2,5), (3,5), (4,5), (5,5), (6,5),

(5,1), (5,2), (5,3), (5,4), (5,6)}

F =
 

   
11

( )
36

P F =  

3
( )

11
EP F =

          (1) 
 
 

 
Learning Outcomes  
 
Recalls the basic concept of probability 
Solves problems related to  probability using multiplication theorem 
 
Q.6 

i) A and B are two events such that  
1

( )
5

P A =   and  
2

( )
5

P A B∪ =  .  Find   

( )P B   if they are mutually exclusive (  
1

5
 ,  

2

5
 , 

3

5
 ,   

4

5
  )    (1) 

 
ii) A box contains 3 red and 4 blue balls. Two balls are drawn one by one 

without replacement.  Find the probability of getting both balls red  (2) 
 

iii) Three cards are drawn successively without replacement from a pack of 52 
cards.  What is the probability that first two cards are queen and the third  
is king ?          (3) 

 

(Scores: 6  ; Time:  12  mts)  
Scoring Indicators  
 

i) 
1

5             (1)
 

ii) Let A be the event that the first ball drawn is red and B be the event of 
drawing red ball in the second draw 

3
( )

7
P A =

          (1)
 

( )BP A =   Probability of getting one red ball in the second draw  



 

'"  

 

               
2

6
=  

( ) ( ). ( )BP A B P A P A∩ =  

                    
3 2 1

.
7 6 7

= =
        (1)

 

 
iii) Let   Q  denote the event that the card drawn is Queen and  K  denote the 

event of drawing a King 
4

( )
52

P Q =
          (1)

 

3
( )

51
QP Q =  

( )KP QQ   is the probability of drawing the third card is a king 

4
( )

50
KP QQ =

          (1)
 

( ) ( ) ( ) ( )Q KP QQK P Q P PQ QQ=  

                   
4 3 4 2

. .
52 51 50 5525

= =
        (1) 

 
 

Learning Outcomes  
 
Explains independent events 
Solves different life oriented problems in probability using independence of events 
 
Q.7 

i) Find  ( )P A B∩  if   A  and  B  are independent events with 
1

( )
5

P A =   and  

5
( )

8
P B =

 
(  

6

13
,  

33

40
,  

1

8
,  

5

8
  )       (1) 

 
ii) An unbiased die is thrown twice.  Let the event  A   be getting prime 

number in the first throw and  B  be the event of getting an even number 
in the second throw.  Check the independence of the events   A   and   B  
     (2) 

iii) The probability of solving a problem independently by  A   and  B  are   
1

3
  

and  
1

4
 respectively.    Find the probability that exactly one of them solves 

the problem     (2) 

 
(Scores: 5  ; Time:  10  mts)  



 

'#  

 

Scoring Indicators  
 

i) 
1

8
 

ii) 
18

( )
36

P A =   
1

2
=  

18
( )

36
P B =   

1

2
=  

( )P A B∩ =    P( prime number in first throw and even number in                               

the second throw)      (1) 

                   
9 1

36 4
= =  

1 1
( ) ( ) .

2 2
P A P B =  

                     
1

( )
4

P A B= = ∩  

∴   A   and   B   are independent events     (1) 
 

iii) 
1

( )
3

P A =  

1
( )

4
P B =  

 

                      
3

( ') 1 ( )
4

P B P B= − =
      (1)

 

2
( ') 1 ( )

3
P A P A= − =

      (1)
 

Probability of exactly one of them solves the problem       
             ( ) ( ') ( ) ( ')P A P B P B P A= +  

             
1 3 1 2

. .
3 4 4 3

= +  

             
1 1 5

4 6 12
= + =

      (1) 

 

 
Learning Outcomes  
 

Forms the partition of sample space 

Applies the total probability theorem in life situations 

 

Q.8 

i) A set of events  E1,E2,.....En    are said to be a partition of the Sample Space , 

then which of the following conditions is always not true 

[ 1 2 ........ ,nE E E S∪ ∪ =∪ 1 ,nE E φ∩ = 1( ) 0,P E >
    1( ) ( )nP E P E≥ ]         (1) 



 

'$  

 

ii) A person has undertaken a business.  The probabilities are 0.80 that there 

will be a crisis,  0.85 that the business will be completed on time if there is 

no crisis and 0.35 that the business will be completed on time if there is a 

crisis.  Determine the probability that the business will be completed on 

time.                          (2) 

iii) A box contains 5 red and 10 black balls.  A ball is drawn at random, its 

colour is noted and is returned to the box.  More over 2 additional balls of 

the colour  drawn are put in the box and then a ball is drawn.  What is the 

probability that the second ball is red?      (3) 
 

(Scores: 6  ; Time:  12  mts)  
Scoring Indicators  

i)  

1( ) ( )nP E P E≥
     (1)

 
ii) Let A be the event that the business will be completed on time and B be 

the event that there will be a crisis 
( ) 0.80P B =  
(P no  )crisis ( ') 1 ( )P B P B= = −  

                          0.20=  
( ) 0.35AP B =  

( ) 0.85'
AP B =

     (1) 

By theorem on total probability 

( ) ( ) ( ) ( ') ( )'
A AP A P B P P B PB B= +  

            0.8 0.35 0.20 0.85= × + ×      (1) 

            0.45=
 iii) Let a red ball be drawn in the first attempt 

(P drawing
 
a

 
red )ball

  
=

 

5 1

15 3
=

 
If two red balls are added to the box, then the box contains 7 red balls and 

10 black balls 

(P drawing
 
a

 
red )ball

  
= 7

17      (1) 

Let a black ball be drawn in the first attempt 

 

(P drawing
 
a

 
black )ball

  
= 10 2

15 3
=

 
If two black balls are added to the box, then the box contains 5 red and 12 

black balls 

(P drawing
 
a

 
red )ball

  
= 5

17      (1) 

Probability of drawing the second ball red is 

           



 

'%  

 

             

1 7 2 5 1
. .

3 17 3 17 3
+ =

     (1) 

 

 
Learning Outcomes  
 

Solves problems using Bayes’  Theorem 

 

Q.9 

i) Bag I contains 5 red and 6 black balls.  Bag II contains 7 red and 5 black 

balls.  One ball is drawn at random from one of the bags and it is found to 

be red.  Find the probability that it was drawn from bag I    (3) 

ii) A card from a pack of 52 cards is lost.  From the remaining cards of the 

pack, two cards are drawn and are found to be both diamonds.  Find the 

probability of the lost card being diamond.     (3) 
 

(Scores: 6  ; Time:  12  mts)  
Scoring Indicators  

i) Let  E1 be the event of choosing Bag I and E2 be the event of choosing Bag 

II 

A be the event of drawing a red ball 

1 2

1
( ) ( )

2
P E P E= =

     (1) 

1

5
( )

11
AP E =

 

2

7
( )

12
AP E =

 
Using Bayes’ Theorem    (1) 

1
11

1 2
1 2

( ) ( )
( )

( ) ( ) ( ) ( )

AP E P EEP A A AP E P P E PE E

=
+  

                 

                  

1 5
.

2 11
1 5 1 7

. .
2 11 2 12

=
+

    (1)
 

 

                  

60

137
=

  
 

ii) Let E1  be the event of choosing a diamond and E2 be the event of choosing 

a non diamond card 

A be the event that a card is lost 

 



 

'&  

 

1

13 1
( )

52 4
P E = =

 
 

2

39 3
( )

52 4
P E = =

 
When  a diamond card is lost, there are 12 diamond cards in 52 cards.  

Then 
12

2
51

1 2

22
( )

425

CAP E C
= =

     (1) 

When a non diamond card is lost, there are 13 diamond cards in 51 cards.  

Then 
13

2
51

2 2

26
( )

425

CAP E C
= =

    (1) 

Then by Bayes’ Theorem 

 

1
11

1 2
1 2

( ) ( )
( )

( ) ( ) ( ) ( )

AP E P EEP A A AP E P P E PE E

=
+  

 

                                      

1 22
.

4 425
1 22 3 26

. .
4 425 4 425

=
+

    (1)
 

      

                                     

11

50
=

 
 

 
Learning Outcomes  
 

Describes random variable 

Forms probability distribution of a random variable 

 

 

Q.10 
i) If X denotes number of heads obtained in tossing two coins.  Then which 

of the following is false 

(   X(HH) = 2  ,  X(HT) = 1  ,  X(TH) =  0  ,  X(TT) = 0    )     (1) 

ii) Find the probability distribution of  the number of heads  in the 

simultaneous toss of two coins    (3) 

iii) A coin is tossed so that the head is 3 times as likely to occur as tail.  If the 

coin is tossed twice, find the probability distribution of number of tails (3) 
 



 

''  

 

(Scores: 7  ; Time:  14  mts)  
Scoring Indicators  

i) X(TH) = 0    (1) 

ii) Sample space is   

  
{ , , , }S HH HT TH TT=

 Let   X denote the number of heads, then 
( ) 2,X HH =

   
( ) 1,X HT =

    
( ) 1,X TH =

    
( ) 0X TT =      (1)

 
 

Therefore X can take the values   0,  1    or   2 
1

( ) ( ) ( ) ( )
4

P HH P HT P TH P TT= = = =
 

1
( 0)

4
P X = =

 
1

( 1)
2

P X = =
 

1
( 2)

4
P X = =

     (1) 

 

Then the Probability distribution is    (1) 

 

X 0 1 2 

 

P(X) 

1

4  

1

2  
 

1

4  

     

iii) Let the probability of getting a tail in the biased coin be   x  .   

 
( )P T x=

 ( ) 3P H x=
 ( ) ( ) 1P T P H+ =

  

3 1x x⇒ + =      (1)
 

               

1

4
x =

 
1

( ) ,
4

P T =
       

3
( )

4
P H =

 
Let X denote the random variable representing the number of tails 

  
( 0) ( ) ( ). ( )P X P HH P H P H= = =

 

                                        

9

16
=

     (1) 
( 1) ( ) ( )P X P HT P TH= = +

 

                   

3 1 1 3
. .

4 4 4 4
= +

 



 

())  

 

                   

3

8
=

 
( 2) ( ) ( ). ( )P X P TT P T P T= = =

 

                                     

1

16
=

 
 

Then the Probability distribution is     (1) 

 

X 0 1 2 

 

P(X) 

9

16  

3

8  
 

1

16  

 

 
Learning Outcomes  
 

Find the mean and variance of a probability distribution 

 

Q.11 

i) Fill in the blank of a probability distribution of a random variable X 

 

X 0 1 2 

      P(X) 0.2 0.4 

 

....... 

 

(  0.2 ,  0.3 ,  0.4 ,  0.6  )    (1) 

ii) Find the mean and variance of the number of heads in three tosses of a 

coin   (3) 
(Scores: 7  ; Time:  14  mts)  

Scoring Indicators  
i) 0.4   (1) 

ii) Let X denote the number of heads in three tosses of a coin 

Sample space is 
{ , , , , , , , }S HHH HHT HTH HTT THH THT TTH TTT=     (1)

 
 Then X can take the values 0, 1, 2  or  3 

 
( 0) ( )P X P TTT= =

 

                   
( ) ( ) ( )P T P T P T=

 

                   

1 1 1
. .

2 2 2
=

 

                 

1

8
=

 
( 1) ( ) ( ) ( )P X P HTT P THT P TTH= = + +

 



 

()(  

 

                  

1 1 1

8 8 8
= + +

 

                  

3

8
=

 
( 2) ( ) ( ) )P X P HHT P HTH PTHH= = + +

 

                    

1 1 1

8 8 8
= + +

 

                    

3

8
=

 
( 3) ( )P X P HHH= =

 

                   

1

8
=

 
Required probability distribution is    (1) 

 

    

X 

0 1 2 3 

P(X) 

 

1

8  

3

8    

3

8  

1

8  
 

 

Mean of X ,   

                
( ) ( )i iE X x p x=∑

 

                            

1 3 3 1
0. 1. 2. 3.

8 8 8 8
= + + +

 

                           

3
1.5

2
= =

 

              

2 2( ) ( )i iE X x p x= ∑
 

                           

2 2 2 21 3 3 1
0 . 1 . 2 . 3 .

8 8 8 8
= + + +

 

                           
3=

 

           

2 2( ) ( ) [ ( )]Var X E X E X= −
 

                          

23 (1.5)= −
 

                          
0.75=     (1) 

  Learning Outcomes  
 

Recognizes Bernoulli trials 

Solves problems  using binomial distribution 

 

Q.12 

i) The probability that a student is not a sportsman is  1/5.  Then the 

probability that out of 6 students , 4 are sportsman is .... 

 



 

()�  

 

                       

6 4 2
4

4 1
( ( ) ( )

5 5
C

,    

4 24 1
( ) ( )
5 5 ,  

6 2 4
4

4 1
( ) ( )
5 5

C
,  

2 44 1
( ) ( ) )
5 5         (1) 

ii) Find the probability of getting atmost 2 sixes in 6 throws of a single die 
 

(Scores: 4  ; Time:  8  mts)  
Scoring Indicators 

  

i) 

6 4 2
4

4 1
( ) ( )
5 5

C
     (1) 

ii) The repeated  tossing of the die are Bernoullis trails 

Let X represents the number of times of getting sixes in 6 throws of the die. 
1

6
p =

    
5

1
6

q p= − =
 

( ) n n x x
xP X x C q p−= =     (1) 

                    

6 65 1
( ) ( )
6 6

x x
xC −=

 
(P atmost

 
2 ) ( 2)sixes P X= ≤

 

                                   
( 0) ( 1) ( 2)P X P X P X= = + = + =     (1)

 

                                   

6 6 6 5 6 4 2
0 1 2

5 5 1 5 1
( ) ( ) ( ) ( ) ( )
6 6 6 6 6

C C C= + +
   

 (1) 

                                   

435 5
( )

18 6
=  


