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[image: image1.wmf]Exercise Questions and Solutions

 

Practice the Solutions of this part properly. It will help you to

 

        solve the Creative Questions easily.

 

 

[image: image54.emf]Sets and Functions 
Exercise-1.2
[image: image55.wmf]After completing the chapter, the students will be able to(
1.
explain the concept of relations and functions by using sets.
2.
determine the domain and range of functions.
3.    explain one-one function, subjective function, injective function with examples.
4.
explain inverse function.
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1.
Which is the domain of the relation 


{(2, 2), (4, 2), (2, 10), (7, 7)}?

(a) {2, 4, 7} 
(b)
{2, 2, 10, 7}

(c) {2, 2, 10, 7}
(d) 
{2, 4, 2, 5, 7}
eq \o((,a)
2. 

Given A = {−2, −1, 0, 1, 2} and S = {(x, y): x ( A, y (A and y = x2 } which of the following is a member of S?

(a) (2, 4) 
(b) 
(–2, 4)

(c) (–1, 1) 
(d) 
(1, –1) 
eq \o((,c)
[image: image58.png]



Explanation: In equation y = x2 putting x = (1, we get y = ((1)2 = 1


(
(x, y) = ((1, 1) ( S.
3.
If S = {(1, 4), (2, 1), (3, 0), (4, 1), (5, 4)},

(i) The range of the relations S is S = {4, 1, 0, 4}

(ii) The inverse relation of S is 


    S–1 = {(4, 1), (1, 2), (0, 3), (1, 4), (4, 5)}

(iii) S is a function.

Which combination of these statements is correct?

(a) i and ii      
(b) 
ii and iii  

    
(c) i and iii                  
(d) 
i, ii and iii
eq \o((,b)
[image: image59.wmf]
Explanation: (i) is not correct, because the range of the relation S is {4, 1, 0}.

(ii) is correct, because S(1 = {(4, 1), (1, 2), (0, 3), 



(1, 4), (4, 5)}.

(iii) is correct, because all the 1st elements of the order pairs of S are quite distinct to each other.

Answer the questions 4 - 6 considering the following information:

If F(x) =  eq \r(x – 1) , (
4. 
F(10) = what?

(a) 9        
(b) 
3         


(c) –3
(d) 
 eq \r(10) 
eq \o((,b)
[image: image60.wmf]
Explanation: F(x) =  eq \r(x ( 1) ( F(10) =  eq \r(10 ( 1) = 3
5. 
If F(x) = 5, what is the value of x?

(a) 5         
(b) 
24        


(c) 25 
(d) 
26
eq \o((,d)

Explanation: F(x) =  eq \r(x ( 1) 

(
5 =   eq \r(x ( 1) 

(
25 = x ( 1


(
x = 26
6. 
Which one of the following is the domain of the function?

(a) Dom F = {x ( ( : x ( 1}

(b) Dom F = {x ( ( : x ( 1}

(c) Dom F = {x ( ( : x ( 1}


(d) Dom F = {x ( ( : x > 1}

eq \o((,b)

Explanation: F(x) =  eq \r(x(1) 

F(x) will be defined if and only if  x ( 1 ( 0

or, x ( 1


( Dom F = {x ( ( : x ( 1}

7. 
(a) Find the domain and range of the relation and find the inverse relation.

(b) Ascertain whether S or S-1 is a function.

(c) Are the functions among these relations one-one?

(i) S = {(1, 5), (2, 10), (3, 15), (4, 20)}

(ii) S = {(–3, 8), (–2, 3), (–1, 0), (0, –1), (1, 0), (2, 3), (3, 8)}

(iii) S =   eq \b(\f(1,2) ( 0) , (1, 1), (1, –1),  eq \b(\f(5,2) ( 2) ,  eq \b(\f(5,2) ( –2) 

(iv) S = {(–3, –3), (–1, –1), (0, 0), (1, 1), (3, 3)}


(v) S = {(2, 1), (2, 2), (2, 3)}


Solution:

(i) 
(a) Here, S = {(1, 5), (2, 10), (3, 15), (4, 20)}


Dom S = {1, 2, 3, 4}


Range S = {5, 10, 15, 20}


S–1 = {(5, 1), (10, 2), (15, 3), (20, 4)}

(b) 
Now, all the 1st elements of the order pairs of S are quite distinct to each other.


 ( S is a function.

Again, all the 1st elements of the order pairs of S–1 are quite distinct to each other.


 ( S–1 is a function.
(c) 
S = {(1, 5), (2, 10), (3, 15), (4, 20)}


[image: image2.emf] 

Dom   S  

Range   S  

1   2   3   4  

5   10   15   20  



The images of distinct members of the domain of S are distinct to each other.
( S is one-one function.
Again, S–1 = {(5, 1), (10, 2), (15, 3), (20, 4)}


[image: image3.emf] 

Dom   S  1  

Range   S  1  

5   10   15   20  

1   2   3   4  



The images of distinct members of the domain of S(1 are distinct to each other.

( S(1 is one-one function. 

(ii)
(a) Here, 


S = {(–3, 8), (–2, 3), (–1, 0), (0, – 1), (1, 0), (2, 3), (3, 8)}

Dom S = {– 3, – 2, – 1, 0, 1, 2, 3}


Range S = {–1, 0, 3, 8}


S(1 = {(8, –3), (3, –2), (0, –1), (–1, 0), (0, 1), (3, 2), (8, 3)}
(b) 
Now, all the 1st elements of the order pairs of S are quite distinct to each other.


 ( S is a function.

But, there are order pairs of S–1 more than one which has the same 1st element. For example: (0, – 1) and (0, 1).


( S– 1 is not a function.
 (c) 
S = {(–3, 8), (–2, 3), (–1, 0), (0, (1), (1, 0), (2, 3), (3, 8)}


      The images of distinct members of the domain of S are not distinct to each other. For example: (–3, 8) and (3, 8). 

( S is not one-one function.

Again, S(1 = {(8, (3), (3, (2), (0, (1), ((1, 0), (0, 1), (3, 2), (8, 3)}



There are order pairs of S–1 more than one which has the same 1st element such as (0, (1) and (0, 1). So, it is not a function.


( S– 1 is not one-one function.
(iii) (a) Here, S =  eq \b\bc\{(\b(\f(1,2) ( 0) ( (1( 1)( (1( ( 1)( \b(\f(5,2) ( 2)( \b(\f(5,2) ( (2)) 

Dom S =  eq \b\bc\{(\f(1,2) ( 1 ( \f(5,2))  


Range S = {–2, – 1, 0, 1, 2}


S(1 =  eq \b\bc\{(\b(0( \f(1,2)) ( (1( 1)( (( 1( 1)( \b(2( \f(5,2))( \b((2 ( \f(5,2))) 


(b) 
There are order pairs of S more than one which has the same 1st element. For example: (1, 1) and (1, – 1).


( S is not a function.

There is no order pair of S– 1 more than one which has the same 1st element. 

So, S–1 is a function.
(c) 
S =  eq \b\bc\{(\b(\f(1,2) ( 0) ( (1( 1)( (1( ( 1)( \b(\f(5,2) ( 2)( \b(\f(5,2) ( (2)) 

Since S is not a function. So, S is not one-one function.

S(1 =  eq \b\bc\{(\b(0( \f(1,2)) ( (1( 1)( (( 1( 1)( \b(2( \f(5,2))( \b((2 ( \f(5,2))) 


The images of distinct members of the domain of S(1 are not distinct to each other. For example: (1, 1) and (– 1, 1).

So, S(1 is not one-one function.
[N.B. Answer in the textbook is not correct.]

(iv) 
(a) Here, S = {(–3, – 3), (–1, –1), (0, 0), (1, 1), (3, 3)}


Dom S = {–3, – 1, 0, 1, 3}

Range S = {–3, – 1, 0, 1, 3}


S–1 = {(–3, – 3), (–1, –1), (0, 0), (1, 1), (3, 3)}

(b) 
All the 1st elements of the order pairs of S are quite distinct to each other.

( S is a function.

All the 1st elements of the order pairs of S​–1 are quite distinct to each other.

( S–1 is a function.
(c)
S = {(–3, – 3), (–1, –1), (0, 0), (1, 1), (3, 3)}


The images of distinct members of the domain of S are distinct to each other. 


So, S is one-one function.

S–1 = {(–3, – 3), (–1, –1), (0, 0), (1, 1), (3, 3)}


The images of distinct members of the domain of S(1 are distinct to each other. 


So, S(1 is one-one function.
(v) 
(a) Here, S = {(2, 1), (2, 2), (2, 3)}


Dom = {2} 


Range = {1, 2, 3}


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

(b)
Now, there are order pairs of S more than one which has the same 1st element. For example: (2, 1) and (2, 2).

So, S is not function.

All the 1st elements of the order pairs of S​–1 are quite distinct to each other.

So, S–1 is a function.
(c) 
Here, S is not function. So, it is not one-one. 



The images of distinct members of the domain of S(1 are not distinct to each other. For example: (1, 2), (2, 2) and (3, 2). So, S(1 is not one-one function.
8. 
For the described function by F(x) = eq \r(x ( 1)
(a)  Find F(1), F(5) and F(10).

(b)  Find F(a2 + 1), where a ( (.

(c)  If F(x) = 5, find x.
(d)  If F(x) = y, find x, where y ( 0.

Solution: 

(a)
Given, F(x) =  eq \r(x – 1)  

F(1) =  eq \r(1 ( 1) =  eq \r(0) = 0 


F(5) =  eq \r(5 ( 1) =  eq \r(4) = 2 


F(10) =  eq \r(10 ( 1) =  eq \r(9) = 3 

Ans. 0, 2, 3
(b)
Given, F(x) =  eq \r(x – 1)  

    
F(a2 + 1) =  eq \r(a2 + 1 ( 1)  =  eq \r(a2)  = | a |

Ans. | a |

(c)
Given, F(x) =  eq \r(x – 1)  


and F(x) = 5


(  eq \r(x – 1) = 5


or, x – 1 = 25  [Squaring]

( x = 25 + 1 = 26

Ans. 26

(d)
Given, F(x) =  eq \r(x – 1) 

 and  F(x) = y


(  eq \r(x – 1) = y


or, ( x – 1 = y2   [Squaring]

( x = 1 + y2

Ans. 1 + y2

9. 
For the function F: (+ → (+ defined by F(x) = x2 
where

(a) Find dom F and range F.

(b) Show that F is an one-one function.

(c) Find F(1.

(d) Show that, F(1(x) is a function.

Solution:

a.  
F( x) = x2

Therefore, dom F = (+ and range F = (+
b. 
Taking any two elements x1, x2 ( dom F, we get
If F(x1) = F(x2​)
then x12 = x22
 or, x1 = x2  [( x1, x2 ( (+]

( F is one-one function.
c. 
F(x) = x2

Substituting x by F(1(x) we get

F(F(1(x)) = (F(1(x))2

or, (F(1(x))2 = F(F(1(x))


or, (F(1(x))2 = x


or, F(1(x) =  eq \r(x)
[( F(1(x) ((+]

( F(1(x) =  eq \r(x)
d.
 Here, F(1(x) =  eq \r(x)

Domain of F(1(x), dom F(1 = {x ( ( : x ( 0}


For each element of the domain, we get an unique value of F(1(x) =  eq \r(x)

 ( F(1(x) is a function.
10. (a)  f : (→ ( , is a function if defined by 

f (x) = ax + b, a, b ( ( show that is one-one and onto.
(b) 
If the function f : [0, 1]→[0, 1] defined by 


F(x) =  eq \r(1 ( x2) , show that f is one-one and onto.
Solution: 

(a) Given, ((x) = ax + b


Let, x1, x2 ( dom (

Now, for ((x1) = ((x2), the function ( will be one-one if and only if x1 = x2.

Now, ((x1) = ax1 + b and ((x2) = ax2 + b

( ((x1) = ((x2) 


or,
ax1 + b = ax2 + b

or,
ax1 = ax2

(
x1 = x2

Therefore, the given function is one-one.

Again, if y ( ( is any arbitrary given number,

Let, y = ax + b = ((x)


or, 
ax = y ( b


(
x =  eq \f(y ( b,a) 
[image: image4.wmf]

(
(  eq \b(\f(y(b,a)) = a. eq \f(y ( b,a) + b = y ( b + b = y


(
(  eq \b(\f(y(b,a)) = y = ((x)

( The function is onto or universal.

So, the function is one-one and onto. (Shown)
(b) 
F(x) =  eq \r(1 ( x2) 

Now, F(a) =  eq \r(1 ( a2) and F(b) =  eq \r(1 ( b2) 

If F(a) = F(b),


 eq \r(1 ( a2)  =  eq \r(1(b2) 

or,
1 ( a2 = 1 ( b2

or,
(a2 = (b2

or,
a2 = b2


or,
a = b

Therefore, the given function F is one-one.

Again, if y ( [0, 1] is any arbitrary given number,

Let, y =  eq \r(1 ( x2) = ((x)

or,
y2 = 1 ( x2

or,
x2 = 1 ( y2

(
x =  eq \r(1(y2) 

(
f( eq \r(1(y2) ) =  eq \r(1 ( (\r(1(y2))2) 



=  eq \r(1 ( (1(y2)) 



=  eq \r(1 ( 1 + y2) 



=  eq \r(y2) 



= y = ((x)

( The function is onto.

So, ( is one-one and onto. (Shown)
11. (a) If the functions ( : (( ( and g : ( ( ( are defined by ((x) = x3 + 5 and g(x) = (x ( 5) eq \s\up7(\f(1,3)) , show that, g = (-1.
(b)
 If the function ( : (( ( is defined by ((x) = 5x – 4, find y = ( –1(x).

Solution:

 (a) Given, ((x) = x3 + 5 


and g(x) = (x(5) eq \s\up6(\f(1,3)) 

Let, y = ((x)  ( x = ((1(y)


( y = x3 + 5


( x3 = y ( 5


( x = (y ( 5) eq \s\up6(\f(1,3)) 

( ((1(y) = (y ( 5) eq \s\up6(\f(1,3)) 

(  ((1(x) = (x ( 5) eq \s\up6(\f(1,3)) 

( ((1(x) = g(x)


(  g = ((1 (Shown)

(b) Given, the function ( : (( ( is defined by ((x) = 5x – 4.
Substituting x by F(1(x), we get
((( –1(x)) = 5(( –1(x)) – 4

or,  x = 5. ( –1(x) – 4

or,  5. ( –1(x) = x + 4

or,  ( –1(x) =  eq \f(x + 4,5) 
( y = ( –1(x) =  eq \f(x + 4,5)  (Ans.)
12. 
Draw the graph of the relation S and ascertain 
from the graph whether S is a function, where
(a)
S = {(x, y) : 2x ( y + 5 = 0}


(b)
S = {(x, y) : x + y = 1}
(c)
S = {(x, y) : 3x + y = 4} 

(d)
S = {(x, y) : x = –2}


Solution: 

(a)
Describing equation of S, 


2x (y + 5 = 0 


or, y = 2x + 5


From the above equation, find some corresponding values of x and y in the following table(
	x
	0
	1
	(1
	2
	(2

	y = 2x + 5
	5
	7
	3
	9
	1



( L = { (0, 5), ( 1, 7), ((1, 3), ( 2, 9), ((2, 1) } ( S 
 
Now, plotting the points of L and joining them to get the graph of S which is shown below (  


[image: image5.emf] 

Y  

Y   

X   

Scale: 2 sides of the  smallest square   =  1 unit  

X  

O  

(2,9)  

(1,7)  

(0,5)  

(  1,3)  

(  2,1)  



In the graph, there is no point of S more than one on the line parallel to the y-axis. [Vertical line test]


So, it is a function.
(b) 
Describing equation of S, 

      
x + y = 1


or, y = 1 ( x


From the above equation, find some corresponding values of x and y in the following table(
	x
	0
	1
	(2
	(3
	(4

	y = 1 ( x
	1
	0
	3
	4
	5


(
L = {(0, 1), (1, 0), ((2, 3), ( (3, 4), ((4,  5)} ( S 

Now, plotting the points of L and joining them to get the graph of S which is shown below (    


[image: image6.emf] 

Y  

Y   

X   

Scale: 2 sides of the  smallest square   =  1 unit  

X  

O  

(0,1)  

(1,0)  

( – 2,3)  

( – 4,5)  

( – 3,4)  



In the graph, there is no point of S more than one on the line parallel to the y-axis. [Vertical line test]


So, it is a function. 

(c)
Describing equation of S,  


      3x + y = 4

or, y = 4 ( 3x


From the above equation find some corresponding values of x and y in the following table(
	x
	0
	1
	2
	(1
	3

	y =  4 (3x
	4
	1
	(2
	7
	(5



( 
L = {(0, 4), (1, 1), (2, (2), ((1, 7), (3, (5)} ( S 

 Now, plotting the points of L and joining them, we get the graph of S which is shown below (    


[image: image7.emf] 

Y   

X   

X  

O  

(0,4)  

Y  

Scale: 2 sides of the  smallest square   =  1 unit    

(1,1)  
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In the graph, there is no point of S more than one on the line parallel to the y-axis. [Vertical line test]


So, it is a function. 

(d)
Describing equation of S,


There is no term of y in the equation x = ( 2. So, the value of x is always -2 for any value of y. 

The graph of the relation S is a line parallel to the y-axis which is situated at 2 units left of the origin.

[image: image8.emf] 
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Scale: 2 sides of the  smallest square   =  1 unit  
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X  
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In the graph, there are numerous points of S on the line parallel to the y-axis. [Vertical line test]


So, it is not a function.
13. Draw the graph of the relation S and ascertain from the graph whether S is a function, where x, y ( ( and
(a) S = {(x, y): x2 + y2 = 25}

(b) S = {(x, y): x2 + y2 = 9} 


Solution: 

(a) 
Describing equation of S, x2 + y2 = 25,  



or,  (x ( 0)2 + (y ( 0)2 = 52 

(
The graph of S is a circle whose centre is (0, 0) and radius is 5. Plotting the point (0, 0) on the graph paper and drawing a circle by taking radius 5 units and centre at (0, 0), we get the graph of S which is shown below ( 

[image: image9.emf] 

Y  

Y   

X   

Scale: 2 sides of the smallest square   =  1 unit    

X  

O  

(0,0)  

(0,5 )  

(0, – 5)  


In the graph, we see that, there are two points (0,5) and (0, (5) on the y-axis. [Vertical line test]

So, S is not a function.  

(b)  Describing equation of S,


      x2 + y2 = 9 


or,
(x ( 0)2 + (y ( 0)2 = 32 

( The graph of S is a circle whose centre is (0, 0) and radius is 3. Plotting the point (0, 0) on the graph paper and drawing a circle by taking radius 3 units and centre at (0, 0), we get the graph of S which is shown below-

In the graph, we see that there are two points (0, 3) and (0, – 3) on the y-axis. [Vertical line test]

So, S is not a function.

14. A = {−2, −1, 0,1, 2} and B = {2, 3, 5, 7}, an association of certain elements of the set with elements of the set is depicted below :
(a) if the formed relation is D, express the value of 

D by the set of ordered pairs.


(b) Describing the relation S = {(x, y) : x ( A, y ( A and x = y2} in the roster method, find the
domain and the range of S.
(c) Draw the graph of the relation described above, 
and ascertain from the graph whether the 
relation is a function.
Solution to the question no. 14

eq \o((,a) 
Given, A = {(2, (1, 0, 1, 2} and B = {2, 3, 5, 7}


( D = {((2, 2), ((2, 5), ((1, 2), (0, 3)}
eq \o((,b)
S = {(x, y) : x ( A, y ( A and x = y2}


   = {(x, y) : x ( A, y ( A and y = ( eq \r(x) }

Now, y = (  eq \r(x) 

For the values – 2 and  – 1 of x, the values of y are imaginary.

If x = 0, y = 0 ( A ( (0, 0) ( S

If x = 1, y = ( 1 ( A ( (1, 1), (1, – 1) ( S

If x = 2, y = (( eq \r(2)  ( A ( (2, (  eq \r(2)) ( S

( S = {(0, 0), (1, 1), (1, (1)} 


( Dom S = {0, 1}

Range S = {0, 1, (1}

eq \o((,c)
The relation obtained from 'b', S = {(0, 0), (1, 1) (1, – 1)}

Taking 5 squares = 1 unit along the x and y axes and plotting the obtained order pairs on the graph paper and joining them to get the graph of the given relation.

Since, we get two images of x = 1 such as 1 and -1.


 So, the relation S is not a function.
15. Given F(x) = 2x – 1
a. 
Find the value of F(x + 1) and F eq \b(\f(1,2)) .
b. 
Ascertain whether the function F is one-one, when x, y ( (.
c.   If F(x) = y, find the three values of x when x, y (
( and draw the graph of the equation y = 2x – 1.
Solution to the question no. 15
eq \o((,a)
Given, F(x) = 2x ( 1

( F(x + 1) = 2(x + 1) ( 1 = 2x + 2 ( 1 = 2x + 1

and F  eq \b(\f(1,2)) = 2. eq \f(1,2) ( 1 = 1 ( 1 = 0 


Ans. 2x + 1; 0
eq \o((,b)
Given, F(x) = 2x ( 1

Let, a, b ( dom F, where a ( b


Now, for F(a) = F(b) if and only if a = b, the function F is one-one.

( F(a) = 2a ( 1 and F(b) = 2b ( 1

Now, F(a) = F(b)


    ( 2a (1 = 2b ( 1


    ( 2a = 2b

  
    ( a = b


So, the function is one-one.
eq \o((,c)
F(x) = y

or,
F(x) = 2x ( 1 = y  [(  y = 2x ( 1]

or,
2x = y + 1


(
x =  eq \f(1,2) (y + 1)

Now, If y = 1, x =  eq \f(1,2) (1 + 1) =  eq \f(1,2)  ( 2 = 1



If y = 3, x =  eq \f(1,2) (3 + 1) =  eq \f(1,2)  ( 4 = 2



If y = 5, x =  eq \f(1,2) (5 + 1) =  eq \f(1,2)  ( 6 = 3

( Three values of x are 1, 2, 3.

Here, the three order pairs are (1, 1), (2, 3), (3, 5).


Here, taking 2 squares = 1 unit along the x and y axes and plotting the obtained order pairs on the graph paper and joining them to get the graph of the given equation y = 2x – 1.
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



1.
F = {(2, (1), (3, (2), (4, (2)} ( [Dhaka Board-'15]

i.
F is a function 

ii.
F is a one-one function 

iii.
the range of F is {(1, (2}

Which of the following is true?

a
i
b
ii
c
i & iii
d
ii & iii
 eq \o((,c)
2.
((x) =  eq \f(x – 3,2x + 1), x ( –  eq \f(1,2) then ((–2) =? [Rajshahi Board-'15]

a
–  eq \f(5,3)
b
–  eq \f(1,5)
c
 eq \f(1,5)
d
 eq \f(5,3)
 eq \o((,d)
3.
find the domain of ((x) =  eq \f(x,|x|) . [Rajshahi Board-'15]

a
{0}
b
{–1, 1}
c
R – {0}
d
R
 eq \o((,c)
4.
If S = {(x, y) : x ( A and y ( A and y = x2} when A = {−1, 0, 1} what will be the domain of it? 
[Dinajpur Board-'15]

a
{0, 1}
b
{−1, 0} 


c
{−1, 0, 1} 
d
{0, 1, −2} 
 eq \o((,c)
5.
If ((x) =  eq \f(x,x – 2) , x ( 2 then (–1(2) =? [Comilla Board-'15]

a
4
b
3
c
1
d
0
 eq \o((,a)
6.
The function F(x) =  eq \r(5 – x)  has( [Comilla Board-'15]

i. 
Domain = {x(R : x ( 5}


ii.
Range = {x(R : x ( 0}


iii.
Inverse function F–1(x) =  eq \r(x – 5)

Which of the following is true?

a
i & ii
b
i & iii
c
ii & iii
d
i, ii & iii
 eq \o((,a)

7.
Given A = {−2, −1, 0, 1, 2} and S = {(x, y): x ( A, y ( A and y = x2}. Which one is the range of the relation? [Chittagong Board-'15]

a
{1, 2, 4} 
b
{0, 1, 2} 


c
{0, 2, 4}
d
{0, 1}
 eq \o((,d)
8.
What is the domain of F(x) =  eq \f(1,x)? [Sylhet Board-'15]

a
(\{0}
b
(
c
(+
d
(–
 eq \o((,a)
9.
What is the range of the relation {(–3, –3), (–1,1), (0,1),  eq \b(\f(1,2)( \f(1,3)),  eq \b(\f(1,2) ( \f(1,5))}? [Sylhet Board-'15]

a
eq \b\bc\{(–3( –1( 0(\f(1,2)( \f(1,2))
b
 eq \b\bc\{(–3( 1( 1( \f(1,3)( \f(1,5))

c
 eq \b\bc\{(–3( 1( \f(1,3)( \f(1,5))
d
 eq \b\bc\{(–3( –1( 0( \f(1,2))
 eq \o((,c)
10.
If F(a) =  eq \r(a − 3), then F(12) = what? [Jessore Board-'15]

a
 eq \r(12)
b
9
c
3
d
−3
 eq \o((,c)
11.
If S = {(1, −1), (2, −2), (3, −2), (7, −9)} then( 
[Barisal Board-'15]

i.
the relation S is a function 

ii.
the relation S is a one-one function 


iii.
the range of S is {−1, −2, −9}  


Which one of the following is correct?

a
i & ii 
b
i & iii
c
ii & iii
d
i, ii & iii
 eq \o((,b)
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12.
If f(x) = 3x + 1, 0 ( x ( 2, then range of f is (

[Mirzapur Cadet-15]

a
0 ( y ( 2
b
1 ( y ( 2 


c
0 ( y ( 7
d
1 ( y ( 7 
eq \o((,d)
13.
If f(x) = x3 + 5 then what is the value of f(1(5)?
[Mirzapur Cadet-15]

a
0
b
2 
c
3
d
5 
eq \o((,a)
14.
For the function f : x ( mx + c, 2 and 4 are image of 7 and –1 which is the value of m and c? [Mymensingh Girls' Cadet-15]

a
–4, 15
b
–3, 15 

c
4, 15
d
3, 15
eq \o((,a)
15.
If ((x) =  eq \f(x – 3,2x + 1), x ( – eq \f(1,2), What is the value of f(–2)? [Pabna Cadet-15]


a
– EQ \F(5,3)
b
– eq \f(1,5) 
c
 eq \f(1,5) 
d
 eq \f(5,3) 
eq \o((,d)
16.
What is the remainder of px2 + qx + r is divided by x + n? [Joypurhat Girls' Cadet-15]

a
pn2 + qn + r 
b
pn2 – qn + r 


c
qn2 + pn + r 
d
qn2 – qn + r 
eq \o((,b)
17.
The polynomial P(x) is divided by px + q, then the remainder is – [Joypurhat Girls' Cadet-15]

a
P eq \b(\f(–p,q))
b
P eq \b(\f(–q,p)) 
c
P eq \b(\f(p,q)) 
d
P eq \b(\f(q,p)) 
eq \o((,b)
18.
If ((x) =  eq \r(x ( 1), what is the value of ((101)? [Rangpur Cadet-15]

a
5
b
7 
c
10 
d
12 
eq \o((,c)
19.
f(x) = eq \f(x,x ( 2) , what is the value of f(1 (2)? 
[Comilla Cadet-15]

a
2
b
4 
c
6
d
8 
eq \o((,b)
20.
Which one is exponential function? [Comilla Cadet-15]

a
y = x
b
y = mx 


c
y = a + 3x
d
y = ex 
eq \o((,d)
21.
x2 + y2 + 2gx + 2fy + c = 0, equation is ( [Comilla Cadet-15]

a
Ellipse
b
Parabola 


c
Hyparabola
d
Circle 
eq \o((,d)
22.
Given A = {(2, (1, 0, 1, 2} and S = {(x, y) : x ( A, y ( A and y = x2} which of the following is a member of S?  [Comilla Cadet-15]

a
(2, 4)
b
((2, 4) 


c
((1,1)
d
(1, (1) 
eq \o((,c)
23.
In which relation is not function? [Feni Girls' Cadet-15]

a
S = {(x, y): 2x – y + 5 = 0


b
S = {(x, y):  eq \f(x,4) + \f(y,3) = 1} 


c
S = {(x, y) : y2 = x}
d
S = {(x, y) : y = 4} 
eq \o((,c)
24.
What is the co-ordinates of the centre of the circle (x – a)2 + (y – b)2 = 9 [Faujdarhat Cadet-15]

a
(a,  – b) 
b
(–a, –b) 


c
(–a, b) 
d
(a, b) 
eq \o((,d)
25.
Given the relation S = {(–3, 8), (–2, 3), (–1, 0), (0, –1)} then the Dom of S is – [Faujdarhat Cadet-15]

a
{–3, –2, –1, 0}
b
{8, 3, 0, –1} 


c
{–3, –2, –1} 
d
{3, 0, –1} 
eq \o((,a)
26.
Which is the Universal set of the sets formed by the word 'pen' & 'paper'? [Sylhet Cadet-15]

a
{a, e, p, r}
b
{a, e, n, p, r} 


c
{a, e, n, r} 
d
{a, e, n, p} 
eq \o((,b)
27.
What will be the graph of the equation x2 + y2 = a2? [Sylhet Cadet-15]

a
Ellipse 
b
Parabola 


c
Circle 
d
St. line 
eq \o((,c)
28.
The inverse function of ((x) = 3x + 1, 0 ( x ( 2 is (–1(x) =  eq \f(1,3)(x – 1). So ((x) is ( [Jhenidah Cadet-15]

a
Just a function
b
One-one function 


c
Onto function 
d
One-one onto relation 
eq \o((,d)
29.
What is the domain of the function F(x) =  eq \r(4 – x2)? [Barisal Cadet-15]

a
[0, 2] 
b
[–2, 2] 


c
]0, 2] 
d
]–2, 2[ 
eq \o((,b)
30.
If P(x) = 3x3 + 2x2 – 7 x + 8, here 8 is known as ( [Mirzapur Cadet-14]

a
Variable 
b
Constant  


c
Function 
d
Relation  

eq \o((,b)
31.
Which one is not one-one function?  
[Mirzapur Cadet-14]

a
s = {(x, y) : 2x –  y + 5 = 0} 


b
s = {(x, y) : x/4 + y/3 = 1} 


c
s = {(x, y) : y = x2}


d
s = {(x, y) : x = y2}



eq \o((,c)
32.
Which one is exponential function?  
[Mirzapur Cadet-14]

a
10x 
b
|x|
c
a + 3x 
d
x2 
eq \o((,a)
33.
Which one of the following is not one-one function? [Mymensingh Girls' Cadet-14]  


a
((x) = x + 3 
b
((x) = x2 + 3 


c
((x) = x3 + 3 
d
None of these 
eq \o((,b)
34.
Which one of the following is not a one-one function? 


[Rajshahi Cadet-14]

a
y = x
b
y = x2


c
y = ( x
d
y = 2x

eq \o((,b)
35.
If A = {1, 2}, B = {2, 4} and x = y, where x ( A and y ( B, what is the relation between A and B? 

[Rajshahi Cadet-14]

a
{(1, 2), (2, 4)}


b
{(1, 2), (1, 4), (2, 4)}


c
{(1, 2), (1, 4), (2, 2), (2, 4)}


d
{(2, 2)}



eq \o((,d)
36.
If f(x) =  eq \r(x – 1) , what is the value of f(50)? 

[Rangpur Cadet-14]

a
3
b
5
c
7
d
9

eq \o((,c)
37.
If  f(x) = x3 + 2x2 + 2x + a and f(–1) = 0, what is the value of a? 


[Rangpur Cadet-14]

a
– 1
b
0
c
1
d
2

eq \o((,c)
38.
Which is not one-one function?
[Feni Girls' Cadet-14]

a
F(x) = 2x ( 1
b
F(x) = ex

c
F(x) = log x
d
F(x) = |x|

eq \o((,d)
39.
If A = {x : x ( (} and x2 + 1 = 0 then S =?
[Feni Girls' Cadet-14]

a
S = (
b
S = R


c
S = ( 1
d
S = N

eq \o((,a)
40.
If F(x) =  eq \r(x ( 1), F(10) = ?

[Faujdarhat Cadet-14]

a
9
b
3
c
(3
d
 eq \r(10)
eq \o((,b)

[image: image13.emf] 


41.
Solution of the equation f(x) = 0 for the graph is (
[Barisal Cadet-14]

a
x = ( 1, 2
b
x = (1, (2


c
x = 1, 2
d
x = 1, (2

eq \o((,a)
42.
What is denoted by shaded region?
[Barisal Cadet-14]

[image: image14.emf] 

A   B  



a
(A\B) ( (B\A)
b
(A\B) ( (B\A)


c
(A ( B)(
d
A

eq \o((,a)
If ((x) =  eq \f(2x + 2,x ( 1)  
then answer the questions (43(45)

43.
((1) = ?


[Barisal Cadet-14]

a
1
b
2


c
3
d
undefine

eq \o((,d)
44.
f(1(3) = ? 


[Barisal Cadet-14]

a
2
b
9
c
5
d
4
eq \o((,c)
45.
If S = {(2, –2), (3, 7), (9, –3), (1, 4)} [Barisal Cadet-15]

i.
the relation is a function 

ii.
the relation S is a one-one function 


iii.
the range of S is {1, –2, –3, 7} 


Which of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
Answer the questions no.(46-47) based on the following information:

If F(x) = 
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46.
What is the domain of F(x)? [Rajshahi Cadet-15]

a
Set of all real numbers.


b
Set of all integer numbers.


c
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eq \o((,c)
47.
For what value of x, F(x) = 2? [Rajshahi Cadet-15]

a
3
b

[image: image18.wmf]5
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c
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5


d
4
eq \o((,c)
Answer the question (48 and 49) using following information below F(x) = 2x ( 1
48.
Which one is the domain of the function? [Pabna Cadet-15]


a
R 
b
Z 


c
{0} 
d
undeterminate 
eq \o((,a)
49.
F(x) = y, then which on is correct? [Pabna Cadet-15]


a
 eq \f(x + 1,2)
b
2x + 3 = y 


c
 eq \f(y + 1,2)
d
none 
eq \o((,d)
If F(x) =  eq \r(x ( 1), then give the answer (50 ( 52)

50.
If F(x) = 5; then value of 'x' = ? [Feni Girls' Cadet-15]

a
 eq \r(10)
b
26 
c
 eq \r(26) 
d
None 
eq \o((,b)
51.
Which is true? [Feni Girls' Cadet-15]

a
Dom F = {x ( R : x ( 1}


b
Dom F = {x ( R : x ( 1} 


c
Dom F = {x ( R : x ( 1}

 
d
None 


eq \o((,b)
52.
F eq \b(\f(13,4)) = ? [Feni Girls' Cadet-15]

a
 eq \f(9,2)
b
 eq \f(3,2) 
c
 eq \f(13,2) 
d
None 
eq \o((,b)
Answer the questions (53–55) with light of F(x) = x2
53.
Dom F(x) = ? [Sylhet Cadet-15]

a
R+
b
R 
c
R– 
d
Z 
eq \o((,b)
54.
Range of F(x) = ? [Sylhet Cadet-15]

a
R 
b
R+ 
c
R–
d
Z 
eq \o((,b)
55.
Which kind of function F(x)? [Sylhet Cadet-15]

a
Inverse 
b
One-one 


c
Onto 
d
One to one 
eq \o((,c)
Answer the questions no (56 ( 58) by following statement given below :

If F(x) = px ( q, where p, q ( (, then (
56.
What is the type of function F(x)?
[Joypurhat Girls' Cadet-14]

a
one-one
b
onto


c
into
d
inverse

eq \o((,a)

57.
If F(x) = 0, then find the value of x (
[Joypurhat Girls' Cadet-14]

a
 eq \f((p,q) 
b
 eq \f((q,p) 
c
 eq \f(p,q) 
d
 eq \f(q,p) 
eq \o((,d)
58.
The inverse function of F(x) is equal to (
[Joypurhat Girls' Cadet-14]

a
 eq \f(x ( p,q) 
b
 eq \f(x + q,p) 
c
 eq \f(p,x ( q) 
d
 eq \f(q,x ( p) 
eq \o((,b)
If F(x) =  eq \r(2x – 1) , then answer (from 59up to 61)

59.
Then F eq \b(\f(1,2)) = ? 


[Sylhet Cadet-14]

a
 eq \r(10)  
b
0


c
10
d
Both (a) & (b) 

eq \o((,b)
60.
Domain of F(x) is  (


[Sylhet Cadet-14]

a
 eq \b\bc\{(x ( \f(1,2))
b
 eq \b\bc\{(x ( \f(1,2))

c
 eq \b\bc\{(x = \f(1,2))
d
None

eq \o((,a)
61.
Range of F(x) is  (


[Sylhet Cadet-14]

a
 eq \b\bc\{(F(x) ( \f(1,2)) 
b
{F(x) ( 0} 


c
 eq \b\bc\{(F(x) = \f(1,2))
d
None 

eq \o((,b)
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	((( Relations and Functions ( Text page-24


(
The relation R from A to B maintains two conditions. R must be the subset of A ( B. The

set formed by the 1st elements of order pairs of R will be the subset of A and the set formed by the 2nd elements of order pairs of R will be the subset of B.  

(
The set formed by the 1st elements of order pairs of the relation is called domain and the set formed by the 2nd elements of order pairs of the relation is called range.
(
If there is no order pair in the relation more than one which have the same 1st element, the relation is called function. 

(
Every function is relation but every relation is not function.  

(   In the function y = ((x), the values of x for which the function ((x) is defined are called the domain of the ((x) and all the defined values of ((x) obtained for the domain x are called the range of ((x).

62.
Which of the following is a function?(medium)

a
A = {(1, 2), (1, 5), (0, 0)}


b
B = {(2, 3), (2, 5), (2, 7)}

c
C = {(0, 2), (0,6), (2,3)}


d
D = {((2, 2), (2, 2), (1, 1), (0, 3)}
eq \o((,d)
63.
If T = {(0, 0), (2, 4), ((1, 3), (3, 4)} is a function then which of the following is the domain of T? (easy)

a
{0, (1, 4, 3}
b
{0, 2, 4, 3}

c
{0, 2, (1, 3}
d
{2, 4, (1, 3}
eq \o((,c)
64.
Which of the following relations is not a function? (medium) 


a

b


c

d

eq \o((,b)
65.
F(x) =  eq \r(1 ( x) ; x ( (, for which of the following F(x) is undefined?  (medium) 


a
x = 2
b
x ( (1
c
x ( 1
d
x = 1
eq \o((,a)
66.
In case of the function F(x) =  eq \r(1 ( x)  ; x ( (, which value of x is out of the domain?(medium) 


a
2
b
1
c
0
d
(3
eq \o((,a)
67.
F(x) =  eq \r(x –1); x ( ( if  and only if-  (easy) 


a
x ( 1
b
x > 1
c
x ( 1
d
x < 1
eq \o((,c)
68.
If F(x) = (x –1)2, dom F = what? (easy)

a
Dom F = {x ( ( : x ( 1}


b
Dom F = {x ( ( : x > 1}

c
Dom F = (

d
Dom F = {x ( ( : x ( 1}


eq \o((,c)
69.
Which is the domain of ((x) = 2x? (medium) 


a (( (, ()
b (0, ()
c
(1, ()
d (0, 1)
eq \o((,a)
70.
 What is the range R( of the function ((x) =  eq \f(x,|x|) ? (medium) 

a {1, ( 1}
b
{( 1, 1}

c
{0, ( 1}
d
{1, 0}
eq \o((,b)
71.
Which of the following is the domain of the function described by F(x) =  eq \f(1,2x ( 3)? (medium) 


a R
b
R (  eq \b\bc\{(\f(2,3))

c
R (  eq \b\bc\{(\f(3,2))
d
R+
eq \o((,c)
72.
If F(x) =  eq \f(1, x – 2) , for which condition of x, the real values of F(x) will be obtained?(easy) 


a
x > 2
b
x < 2

c
x ( 2
d
x ( 2
eq \o((,d)
73.
In case of the function described by 


F(x) =  eq \r(1 – x) ;  x ( ( which value of x can be included in the domain? (medium)

a
1
b
2
c
3
d
4
eq \o((,a)
74.
 If F(x) =  eq \r(5 ( x) , which of the following is defined?(medium) 

a  F(8)
b F(7)
c
F(6)
d F(5)
eq \o((,d)
75.
If S ( A ( B (

i.
Dom S ( A


ii.
Range S ( B

iii.
Dom S (  B and  range S ( A

Which of the following is correct? (easy)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
76.
For the function described by F(x) = |x| ( (medium)

i.
If f (x) = 4, x = ( 4
ii.
If F (x) = 0, x = 1


iii.
If F (x) = y, x = ( y

Which of the following is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)

Answer the questions (77-80) on the basis of following information:


S = {(1, 5), (2, 10), (3, 15), (4, 20)}

77.
Dom S = what ? (easy) 


a
{1, 2, 3, 4}
b
{5, 10, 15, 20}

c
{1, 2, 3}
d
{1, 2, 3, 4, 5}
eq \o((,a)
78.
Range S = what ? (easy)

a
{1, 2, 3, 4}
b
{5, 10, 15, 20}


c
{1, 2, 3}
d
{1, 2, 3, 4, 5}
eq \o((,b)
79.
Which is the domain of S–1? (easy)

a
{1, 2, 3, 4}
b
{5, 10, 15, 20}


c
{1, 2, 3}
d
{1, 2, 3, 4, 5}
eq \o((,b)
80.
Which is the range of S–1?  (medium)

a
{1, 2, 3, 4}
b
{5, 10, 15, 20}

c
{1, 2, 3}
d
{1, 2, 3, 4, 5}
eq \o((,a)

Answer the questions (81-83) on the basis of following information:


S = {(x, y) : x ( A, y ( A and x – y = 1},


where A = {–2, –1, 0, 1, 2}

81.
If we determine y for each x ( A, which of the following order pairs is included in S? (hard)

a
(2, 1)
b
(2, 3)
c
(–2, 3)
d
(–2, –3)
eq \o((,a)
82.
Which of the following will be the expression of S in Roaster method? (hard)

a
S = {(–2, –3), (–1, –2), (0, 1)}


b
S = {( –1, –2), (0, –1), (1, 0), (2, 1)}


c
S = {(–1, –2), (0, 1), (0, 1), (2, –1)}

d
S = {(–2, –3) (0, –1), (1, 0), (2, 1)}
eq \o((,b) 
83.
Range S = what? (medium)

a
{​–3,–2, –1, 0}
b
{–2, –1, 0, 1}


c
{–2, –1, 0, 3}
d
{–1, 0, 1, 2}
eq \o((,b)
Answer the questions (84-85) on the basis of following information:


F(x) = (x –1)2
84.
F(–5) = what? (easy)

a
0
b
5
c
16
d
36
eq \o((,d)
85.
If F(x) = 100, what is the value of x? (medium)

a
11
b
– 9
c
11 or, –9
d
–11 or, 9
eq \o((,c)
According to the following information, answer the questions (86-87):
The relation ( is described by S ={ (x, y) : y =  eq \r(x) }. 

86.
Dom S = what? (medium)

a
(
b
(+
c
((
d
(
eq \o((,b)
87.
Range S = what? (medium)

a
(
b
(+
c
(
d
Q
eq \o((,b)
Answer the questions (88-89) on the basis of following information:

A function is defined by F(x) = 2x ( 1.
88.
F(0) + F(2) = what? (medium)   

a
( 1
b
0
c
2
d
3
eq \o((,c)
89.
F eq \b(\f(a + 1,2))  = what? where, a ( ( (medium)


a
a
b
 eq \f(1,a) 
c
a + 2
d
a – 2
eq \o((,a)

Answer the questions (90-93) on the basis of following information:

A function is defined by F : (+ ( (+ F(x) = x2.
90.
Dom F = what? (medium) 

a
(
b
(+

c
{x ( (: x > 1}
d
{x ( ( : x (1}
eq \o((,b)
91.
Which of the following is the value of range F?(hard)  

a
(
b
{x ( ( : x2 > 1}


 c
  (+
                d 
{x ( ( : x2 < 1}
  eq \o((,c)
92.
F–1 = what? (hard) 

a
x2
b
x
c
 eq \r(x) 
d
 eq \f(1,x) 
eq \o((,c)
93.
What is F(1? (hard) 


a
Relation
b Set

c
One-one function
d Order pair
eq \o((,c)


Answer the questions (94-97) on the basis of following information:



In the above figure, ( : x ( mx + c  is any function.
94.
What is the value of m? (hard)

a
– 15
b
– 4
c
4
d
15
eq \o((,b)
95.
What is the value of c? (hard)

a
–4
b
4
c
15
d
16
eq \o((,c)
96.
What is the image of 5 under (? (hard)

a
(5
b
5
c
15
d
16
eq \o((,a)
97.
If the image is 3, what will be the number of members?(hard)

a
3
b
4
c
5
d
6
eq \o((,a)
	(((  One One Function ( Text page-30


(  A function is called one-one if distinct images in the domain always have distinct images in the co-domain under that function. From the definition, it is found that a function 


 f : A→ B is called one-one function if it is ((x1) = ((x2​) ( x1 = x2 , where x1, x2 ( A. 
98.
Which of the following is one-one function?(medium)


a

b


c

d

eq \o((,a)
99.
If ((x) = 3x + 5, x ( ( is one-one function, what is the value of ((1(2)? (medium)

a
(1
b
1
c
3
d
5
eq \o((,a)
100.
Which of the following is one-one function? (medium) 


a
F (x) = |x|
b
F (x) =  eq \r(1 –x2) 

c
F(x) = ex
d
F (x) = x2
eq \o((,c)
101.
Which of the following is not one-one function? (easy) 

a
F (x) = x2
b
F (x) = x

c
F (x) = x + 1
d
F (x) = x –1
eq \o((,a)
102.
Which of the following is not one-one function?(medium) 

a
F (x) = 2x–1
b
F(x) = ex

c
F (x) = logx
d
F(x) = |x|
eq \o((,d)
103.
A function will be one-one if  ( 


i.
the inverse function ((1 of ( exist.

ii.
b = ((a) or, a = ( (1(b).

iii.
b = ((a) or, a ( ( (1(b).

Which of the following is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
104.
If  F : ( ( (, F(x) = x2 is a function, ( 


i.
F is one-one function.

ii.
F is not one-one function.

iii.
Range (+

Which of the following is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
105.
If ((x) = x3 is a function ( 


i.
the function is one-one function.

ii.
the function is onto.

iii.
the function is one-one function but not onto.

Which of the following is correct? (easy)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
106.
If ((x) = {(x, y) ( (2 : y =  eq \r(x) }(

i.
F is not function.
ii.
F is one-one function.

iii.
F is onto function.

Which of the following is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)

Answer the questions (107-108) on the basis of following information:


F (x) =  eq \r(1–x2)  is a function.
107.
Which of the following is the domain of the function? (hard) 


a
[0, 1]
b
[–1, 1]
c
[0,1)
d
(–1, 1]
eq \o((,b)
108.
For which of the following condition, the function F will be one-one?(hard) 


a
( : [0, 1] ( [0, 1]
b
( : [0, 1) ( [ 0, 1)

c
( : (0, 1] ( (0, 1]
d
( : (0, 1) ( (0, 1)
eq \o((,a)
According to the following information, answer to the questions (109-111):

If ((x) = 3x + 1, 0 ( x ( 2
109.
What kind of function is it?(medium)

a
one-one
b
constant

c
quadratic
d
not function
eq \o((,a)
110.
( (1 = what? (medium)

a
 eq \f(1,3) (y + 1)
b
 eq \f(1,3) (x ( 1)

c
 eq \f(x + 1,3) 
d
 eq \f(3x + 1,y) 
eq \o((,b)
111.
What is the range of (? (hard)

a
R = {y : 1 ( y ( 7}
b
R = {y : 1 ( y ( 7}

c
R = {y : 1 ( y ( 7}
d
R = {y : 1 ( y = 7}
eq \o((,c)
	(((
	Universal or Onto Function :(Text page-31


(
A function f : A→B will be called the onto function if f (A) = B 
112.
If  ( : A = {1, 2, 3} ( B = {5, 7, 9} is defined by y = 2x + 3 then what kind of function is (?(medium)

a
onto
b
inverse

c
constant
d
not function
eq \o((,a)
113.
If ( : ( (( is a function, which of the following is one-one and onto?(hard)

a
((x) = x2
b
((x) = |x|

c
((x) = x4
d
((x) = ax + b
eq \o((,d)
114.
Which of the following is onto? (medium)


a

b


c

d

eq \o((,d)
115.
If ( : A ( B is an onto function(

i.
((A) = B


ii.
( is one-one function.

iii.
For every b ( B, an unique a ( A will be got.

Which of the following is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
116.
If ( : A ( B is defined under the function ((x) = x2( 

i.
The function is one-one.

ii.
The function is onto.

iii.
The range of the function is (+ ( {0}


Which of the following is correct? (easy)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
117.
If  ( : ( ( ( is defined by the function ((x) = x2 + 7 then the function (  ( 


i.
is one-one
ii.
is onto.

iii.
( (1 exists.


Which of the following is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( Inverse Function ( Text page-32


(   If any function be one-one and onto then we get the inverse of that function. 

(
If ( t A ( B is one-one and onto function then the inverse function is ((1 t B ( A. That is, for each element of B there exists one and only one element of A.
118.
If ((x) =  eq \f(x, x –2) , x ( 2 then what is the value of (–1(2)?
       (medium) 


a
4
b
2
c
1
d
0
eq \o((,a)
119.
If ( (x) =  eq \f(3,x ( 1) , x ( 1 then what is the value of ((1(3)? (medium)

a
2
b
3 
c
5
d
6
eq \o((,a)
120.
If ((x) = x + 5 and g(x) = x –5 then what is equal to ((&g(x))? (easy)

a
2x
b
x
c
10
d
0
eq \o((,b)
121.
If ((x) =  x + 1, (–1(x) = x ( 1; Now, for which value of x, 4((1(x) = ((x)? (medium)

a
 eq \f(5,3) 
b
 eq \f(3,4) 
c
 eq \f(3,5) 
d
 eq \f(3,7) 
eq \o((,a)
122.
If ((x) = x + 1 and g(x) = x ( 1, ((g(x)) = what? (medium)

a
0
b
1
c
x
d
x2
eq \o((,c)
123.
If ( : {1, 2, 3, 4}(( where ((x) = 2x + 1, the function (( 


i.
is one-one 
ii.
is not onto.

iii.
is constant.

Which of the following is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
124.
If  ( : ( ( ( and g :  ((( are defined by the functions ((x) = x3 + 5 and g(x) = (x ( 5) eq \s\up6(\f(1,3))  then the functions ( 


i.
are one-one.
ii.
are onto.

iii.
g = ((1

Which of the following is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
125.
If ( : A(B and g : B(A ( 


i.
g = (–1
ii.
((g(x)) = g(((x)) = x


iii.
((x) ( B and g(x) ( A.

Which of the following is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
126.
If ( : ( (( is defined by the function ((x) = x3 – 5 ( 

i.
( is one-one function.

ii.
( is onto function.

iii.
( is inverse function.

Which of the following is correct? (easy)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
According to the following information, answer to the questions (127-130):
The function ( : ( (( is defined by ((x) = x2 – x – 2.
127.
What is the value of ((1(x)? (hard)

a
 eq \r(x+ \f(9,4))  –  eq \f(1,2) 
b
 eq \r(x+ \f(9,4))  +   eq \f(1,2) 

c
 eq \r(x – \f(9,4))  +   eq \f(1,2) 
d
 eq \r(x – \f(9,4))  –   eq \f(1,2) 
eq \o((,b)
128.
(–1 ({0}) = what ? (hard)

a
0
b
 eq \f(3,2) 
c
2
d
3
eq \o((,c)
129.
(–1 ([–2, 0]) = what ? (hard)

a
(1, 2)
b
(1, 2]
c
{1, 2}
d
[1, 2]
eq \o((,d)
130.
For which value of x, (–1 (x) = 0? (medium)

a
–2
b
 eq \f(3,2) 
c
–  eq \f(3,2) 
d
–  eq \f(1,2) 
eq \o((,a)
	(((Graphs of Relations and Functions ( Text page-33


(   The general form of linear function is f(x) = mx + b where m is and b are real numbers [where slope is m and intercept of y axis is b]. 

(
The general form of quadratic function is y = ax2 + bx + c where a, b and c are real number and a ( 0 and the shape of its graph is parabolic.

(
Equation of circle: (x ( p)2 + (y ( q)2 = r2 [centre is (p, q) and radius = r]. Here, p, q, r are constants and r ( 0
(
If the centre is (0, 0) and radius is r, equation of circle:  x2 + y2 = r2
(
The graph of linear equation is straight line, graph of quadratic equation is curve and the graph of a circle is circular.
131.
What is the graph of the relation S = {(1, 5), (2, 10), (3, 15), (4, 20)}? (medium)

a
straight line
b
curve

c
parabolic
d
circle
eq \o((,a)
132.
What is the graph of the function y = 2x? (easy)

a
straight line
b
curve

c
circular
d
elliptic
eq \o((,a)
133.
 For the equation y =  eq \f(1,3)x + 1, which of the following is correct? (medium) 


a The Straight line passes through the origin. 

b
The Straight line parallel to the x-axis.

c The Straight line parallel to the y-axis.

d The Equation of straight line which cuts 1 unit from the y-axis.


eq \o((,d)
134.
What is the slope of the straight line ((x) = 2x + 4? (easy)

a
(2
b
0
c
2
d
4
eq \o((,c)
135.
How much units is cut by the straight line PQ from the y-axis? (medium)


a
(2
b
0
c
2
d
3
eq \o((,c)
136.
What is the graph of the function y = x2 + 4x + 1? (medium)

a
straight line
b
parabolic

c
circle
d
curve
eq \o((,b)
137.
If the graph of the relation S = {(x, y) : (x –p)2 + (y – q)2 = r2} is a circle then which of the following is the coordinates of the centre? (easy)

a
(p – q)
b
(–p, – q)
c
(p, q)
d
(–p, q)
eq \o((,c)
138.
The graph of the function ((x) =  eq \f(4,3)  x + 2 is (

i.
passes through the origin. 


ii.
cuts the x and y axes.

iii.
straight line.

Which of the following is correct? (easy)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
139.
If S = {(x, y) : x = –2}( 

i.
the graph of the relation S is straight line.

ii.
the graph is parallel to the y-axis.

iii.
range of the relation is (.


Which of the following is correct? (easy)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
According to the following information, answer to the questions (140-142):

S = {(x, y): x2 + y2 = 9}
140.
What is the graph of the relation S? (easy)

a
straight line
b
parabola

c
circle
d
Hyperbola
eq \o((,c)
141.
What is the coordinates of the centre equation described in the relation S? (easy) 


a
(0, 1)
b
(0, (1)
c
(1, 1)
d
(0, 0)
eq \o((,d)
142.
What is the radius of the graph of the relation? 

(easy)

a
2
b
3
c
4
d
9
eq \o((,b)
According to the following information, answer to the questions (143-146):

The function ((x) is a function which  is defined by y = x2 – 4x + 6.
143.
What kind of function is it? (easy)

a
linear function
b
quadratic function

c
circular function


d
function passes through the origin.
eq \o((,b)

144.
What is the graph of the function? (easy)

a
circle
b
parabola

c
ellipse 
d
Hyperbola
eq \o((,b)
145.
Along which of the axes the symmetric point of the function lie? (easy)

a
positive x-axis
b
positive y-axis

c
negative x-axis
d
negative y-axis
eq \o((,b)
146.
At which point of the y-axis does the function intersect? (easy)

a
(0, 6)
b
(6, 0)
c
(2, 2)
d
(0, 2)
eq \o((,a)

According to the following information, answer to the questions (147-148):

The graph of the equation y = ax2 + bx + c is shown in the graph paper.

147.
What type of graph is it? (easy)

a
straight line
b
circle

c
Hyperbola
d
parabola
eq \o((,d)
148.
What is the value of C? (medium)

a
(1
b
0
c
1
d
3
eq \o((,a) 
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eq \o(((((,Ques(1) A = {x : x ( Z and x2 ( 4}


  B = {x ( N : x is odd and x < 5}



C = {3, 5} [Rajshahi Board-'15]
a.
Show A in tabular method.
2

b.
Show that P(B) ( P(C) ( P(B ( C).
4

c.
The relation S = {(x, y) : x ( A, y ( A and y =  eq \r(4 – x2)} is to be expressed in tabular method. Find Dom S and Range S
4
Ans to the Ques. No-1

eq \o((,a) 
A = {x : x ( z and x2 ( 4}

	x
	−3
	−2
	−1
	0
	1
	2
	3

	x2
	9
	4
	1
	0
	1
	4
	9



( A = {−2, −1, 0, 1, 2} (Ans.) 

eq \o((,b) 
B = {x ( N : x is an odd number and x < s}


( B = {1, 3}


C = {3, 5}



= {1, 3} ( {3, 5}


B ( C = {1, 3, 5}


P(B) = {{1}, {3}, {1, 3}, (}


P(C) = {{3}, {5}, {3, 5} (}


( P(B) ( P(C) = {{1}, {3}, {5}, {1, 3}, {3, 5}, (}


P(B ( C) = {{1}, {3}, {5}, {1, 3}, {1, 5}, {3, 5}, 




{1, 3, 5} (}


( P(B) ( P(C) ( P(B ( C)  (Proved)

eq \o((,c)
A = {−2, −1, 0, 1, 2}

	x
	−2
	−1
	0
	1
	2

	y
	0
	± eq \r(3)
	±2
	± eq \r(3)
	0



( s = {(−2, 0), (0, 2), (0, −2), (2, 0)}


Dom S = {−2, 0, 2}


Range S = {0, 2, −2} (Ans.) 

eq \o(((((,Ques(2)  F(x) =  eq \f(1,x–5) is a function. [Comilla Board-'15]
a.
If F(x) = 2, find the value of x.


b.
Find the domain of F(x) & determine if it is one - one.


c.
Find F–1(3).


Ans to the Ques. No-2

eq \o((,a) 
Given, F(x) =  eq \f(1,x ( 5) 

Again, F(x) = 2


(
 eq \f(1,x ( 5) = 2


Or,
x ( 5 =  eq \f(1,2)  


 Or, x =  eq \f(1,2) + 5 =  eq \f(1 + 10,2) =  eq \f(11,2) 

(
x =  eq \f(11,2)  (Ans.)
eq \o((,b) 
F(x) =  eq \f(1,x ( 5) 

Here, x ( 5 = 0 Or, x = 5, Putting this x = 5 in the equation, F(x) will be undefined. But for all real numbers except x = 5 the real values of F(x) will be obtained.


(
dom, F = ( ( {5} (Ans.)

Let x1 ( dom F, x2 ( then dom F(x1) = dom F(x2) if and only if, x1 = x2.


(  eq \f(1,x1 ( 5) =  eq \f(1,x2 ( 5) 

Or,
x1 ( 5 = x2 ( 5


(
x1 = x2

F is a one-one function. (Ans.)
eq \o((,c)
Let, y = F(x) =  eq \f(1,x ( 5) 

Or,
y =  eq \f(1,x ( 5)          


 Or, xy ( 5y = 1


Or,
xy = 1 + 5y      


Or, x =  eq \f(1 + 5y,y) 

Or,
F1(y) =  eq \f(1 + 5y,y)   [( y = F(x)  ( x = F(1(y)]


Or,
F(1(x) =  eq \f(1 + 5x,x)   [Substituting y by x]


(
F(1(3) =  eq \f(1 + 5.3,3) =  eq \f(1 + 15,3) =  eq \f(16,3)  (Ans.)

eq \o(((((,Ques(3)

[image: image24.wmf] 

A

 

x

 

x + 1

 

x + 3

 

x + 4

 

x 

-

 1

 

x + 2

 

B

 

C

 

2x + 3

 

U

 

 [Sylhet Board-'15]
a.
If P(x) = 2x2 + 3x, then find P((2)


b.
If x = 2, then show that, P(B) ≠ P(A( ( B)


c.
((x) = n(C ( A( ( B(), show that, ((x) is a one-one function & ((1(3) = 0.
Ans to the Ques. No-3

eq \o((,a) 
Given, P(x) = 2x2 + 3x


( P(x) = 2(( 2)2 + 3(( 2)



= 2.4 ( 6



= 2 (Ans.)
eq \o((,b) 
From the Venn Diagram,


B = {x ( 1, x + 1, x + 2, x + 3}


If x = 2, then B = {1, 3, 4, 5}


( P(B) = {{1}, {3}, {4}, {5}, {1, 3}, {3, 4}, {4, 5}, {3, 5}, {1, 4}, {1, 5}, {1, 3, 4}, {1, 4, 5}, {1, 3, 5}, {3, 4, 5}, (, {1, 3, 4, 5}}


From the Venn Diagram, A( ( B = {x + 2, x ( 1}


If x = 2, A( ( B = {4, 1}


( P(A( ( B) = {{4}, {1}, {4, 1}, (}


( P(B) ≠ P(A( ( B). (Showed) 

eq \o((,c)
From the Venn Diagram,


n(C ( A( ( B() = 2x + 3


( ((x) = 2x + 3) = y (Let)


or, 2x = y ( 3


or, x =  eq \f(y ( 3,2) = ((1(y)


( ((1(x) =  eq \f(x ( 3,2) 

( ((1(3) =  eq \f(3 ( 3,2) = 0


( ((1(3) = 0 (Showed)

Again let, x1, x2 E dom F.


((x) will be one-one function if & only if ((x1) = ((x2) for which x1 = x2

then ((x1) = ((x2)


or, 2x1 + 3 = 2x2 + 3


or, 2x1 = 2x2

or, x1 = x2

( ((x) = is a one-one function. (Showed)
eq \o(((((,Ques(4) F(x) =  eq \r(1 – 2x) [Barisal Board-'15]
a.
Find the domain of F(x)

b.
State whether the function is one-one


c.
Find F–1(x)


Ans to the Ques. No-4

Solution:

eq \o((,a) 
F(x) =  eq \r(1 – 2x)   


F(x) is defined if & only of 1 – 2x ( 0 


Or, –2x ( – 1 


Or, 2x ( 1 


Or, x (  eq \f(1,2) 

( 
domain of F(x) =  eq \r(1 ( 2x)  = {x ( (; x (  eq \f(1,2)} 
eq \o((,b) 
F(x) will be one-one function if & only if F(x1) = F(x2)  for which x1 = x2,


Now, F(x1) = F(x2) 


Or,  eq \r(1 – 2x1) = \r(1 – 2x2) 

Or, 1 – 2x1 = 1 – 2x2 


Or, –2x1 = –2x2 


( x1 = x2 


( it is a one-one function. 
eq \o((,c) 
Let, y = F(x) =  eq \r(1 – 2x)

Or, y2 = 1 – 2x 


Or, 2x = 1 – y2 


Or, x =  eq \f(1 – y2,2) = F–1(y) 


( F–1(y) =  eq \f(1 – y2,2)

( F–1(x) =  eq \f(1 – x2,2) (Ans.)
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eq \o(((((,Ques(5)
[Mirzapur Cadet-14]
a.
What is onto function? 
2

b.
If the functions ( t ( ( ( and g t ( ( ( are defined by 


f(x) = x + 5 and g(x) = x – 5, show that the inverse of ( is g. 
4

c.
For any finite set A and B prove that, 


n(A ( B) = n(A) + n(B) – n(A ( B) 
4
Solution to the question no. 5
eq \o((,a)
Onto function : A ( B will be called the onto function if ((A) = B or the function ( : A ( B is called onto function if for every b ( B, there exists x ( A such that f(a) = b. The discussed function ( : A = {1, 2, 3} ( B = {5, 7, 9} is defined by y = f (x) = 3x + 3. 

eq \o((,b)
Given two function ( : R ( R defined by ((x) = x + 5 and g : R ( R defined by g(x) = x ( 5 and Let y = ((x) = x+ 5

or, x = y ( 5

( ((1(y) = y ( 5

or, ((1(x) = x ( 5 = g(x)

( ((1(x) = g(x)

eq \o((,c)
For any finite set A and B, n (A ( B) = n(A) + n(B) ( n(A ( B). 

Proof : Here, A \ B, A ( B and B \ A are disjoint sets to each either see (Venn diagram) and


A = (A \ B) ( (A ( B)


B = (B \ A) ( (A ( B)


A ( B = (A \ B) ( (A ( B) ( (B \ A)


( n (A) = n(A \ B) + n(A ( B) ....................(i) 


n(B) = n(B \ A) + n(A ( B) ......................... (ii)


n(A ( B) = n(A \ B) + n(A ( B) + n(B \ A) ...... (iii)


Therefore, from (i) we get, n (A \ B) = n(A) ( n(A ( B)


From (ii) we get, n(B \ A) = n(B) ( n(A ( B)


Now, n(A \ B) and n(B \ A) putting in (iii) we get,


n(A ( B) = n(A) ( n(A ( B) + n(B) ( n(A ( B) + n(A ( B) 


( n(A ( B) = n(A) + n(B) ( n(A ( B). 

eq \o(((((,Ques(6) The functions f : R ( ( and g : R ( ( are defined by 
[Rangpur Cadet-14]
f (x) = x3 + 5 and g(x) = (x – 5)eq \s\up6(\f(1,3)) respectively. 
a.
Find the values of f(2) and g(13).
2 

b.
Ascertain whether the function f  is one-one or not.
4

c.
Show that the inverse of f  is g.
4

Solution to the question no. 6
eq \o((,a)
Here given that ((x) = x3 + 5 and g(x) = (x ( 5) eq \s\up6(\f(1,3))

( ((2) = (2)3 + 5 = 8 + 5 = 13


and g(13) = (13 ( 5)  eq \s\up6(\f(1,3)) = (8) eq \s\up6(\f(1,3)) = (23)3 = 2

eq \o((,b)
((x) = x3 + 5 is given


Let y = ((x) = x3 + 5


( y = x3 + 5


or, x3 = y ( 5


or, x = (y ( 5) eq \s\up6(\f(1,3))

( ((1(y) = (y ( 5) eq \s\up6(\f(1,3))

or, ((1(x) = (x ( 5) eq \s\up6(\f(1,3))

Now putting x = 2, we get ((x) = 13, from (a) Again putting x = 13 we get ((1(x) = 2


( ((x) = ((1(x) ( ((x) is one-one.

eq \o((,c)
Here we have, ((x) = x3 + 5 and (x) = (x ( 5) eq \s\up6(\f(1,3))

If x = a ( R, ((x) = a3 + 5 ................... (i) and



g(a) = (a ( 5) eq \s\up6(\f(1,3)) ................. (ii)


Let y = ((x) = x3 + 5 ( y = x3 + 5 ( x = (x – 5) eq \s\up6(\f(1,3))

( ((1(x) = (x ( 5) eq \s\up6(\f(1,3)) ....................... (iii)


( ((1(a) = (a ( 5) eq \s\up6(\f(1,3)) .............. (iv), putting x = a in (iii)


So, from (ii) and (iv), we have, 


((1(a) = g(a) for a ( R


( inverse of f is g. (Showed)

eq \o(((((,Ques(7) Let, f(x) =  eq \f(2x + 5,x + 1) 
[Feni Girls' Cadet-14]
a.
Find domain and range of f(x)
2

b.
Prove that f(x) is one-one and onto.
4

c.
Determine the inverse function of f(x).
4

Solution to the question no. 7
eq \o((,a)
Let f(x) = y =  eq \f(2x + 5,x + 1) 

( (​-1(x) =  eq \f(5 - x,x - 2) 

Now  eq \f(2x + 5,x + 1) is underfined if x + 1 = 0, or, x = - 1


( x must be greater than 1 or less than 1.


( Domain of the function = {x : x ( R, x > - 1 and x < - 1}


Again, (-1(x) =  eq \f(5 - x,x - 2) 

Here  eq \f(5 - x,x - 2) is undefined for x – 2 = 0


( x – 2 must be > 0 or, <0


That is if x – 2 > 0, then x > 2 and



if x – 2 < 0, then x < 2


( Range of ( = { x : x ( R and x > 2 and x < 2}

eq \o((,b)
f(x) = eq \f(2x + 5,x + 1)

Here, domain, F = R, fanking X1 = ( 2, x2 = 2, x1 ( dom F and x1 ( x2

F((2) = eq \f(( 4 + 5,( 2 + 1) = eq \f(+1,(1) = ( 1


F(2) = eq \f(4 + 5,2 + 1) = eq \f(9,3) = 3


( F((2) ( F(2)


So, f(x) is one ( one and onto.
eq \o((,c)
Here ((x) =  eq \f(2x + 5,x + 1) 

Let y = ((x) =  eq \f(2x + 5,x + 1) 

( y =  eq \f(2x + 5,x + 1) 

or, xy + y = 2x + 5


or, xy – 2x = 5 – y


or, x(y – 20 = 5 – y


or, x =  eq \f(x - y,y - 2) 

( (-1(y) =  eq \f(x - y,y - 2) 

or, (-1(x) =  eq \f(x – y,x – 2) 

so, inverse function of f(x) is  eq \f(5 – x,x – 2) 
eq \o(((((,Ques(8) If a function ( t ( ( ( & g t (( ( are defined by 
[Sylhet Cadet-14]
y = ((x) = x3 + 5 & z = g(x)  = (x – 5) eq \s\up5(\f(1,3)) 

a.
Determine the Dom. of ((x) & g(x) 
2

b.
Show that, g = (–1 
4

c.
If x eq \r(3,a) + y eq \r(3,b) + z eq \r(3,c) = 0 & a2 = bc; prove that ax3 + by3 + cz3 = 3axyz. 
4

Solution to the question no. 8
eq \o((,a)
Here = ((x) = x3 + 5


( Domain of ( = {x : x ( R and ( ( ( x ( x}

eq \o((,b)
Here, ( = y = x3 + 5


( x3 = y ( 5 or, x = (y ( 5) eq \s\up6(\f(1,3)) 

( ((1(x) = (x ( 5) eq \s\up6(\f(1,3)) ................ (i)


But given that g(x) = (x ( 5) eq \s\up6(\f(1,3)) ................ (ii)


( g = ((1, from (i) and (ii). (showed) 

eq \o((,c)
Given that, 


x eq \r(3,a) + y eq \r(3,b) + z eq \r(3,c)  = 0, a2 = bc


We have to show, ax3 + by3 + cz3 = 3xyz ......... (i)


L.H.S, of (i) = ax3 + by3 + cz3


= (x eq \r(3,a))3 + (y eq \r(3,b) )3 +  (z eq \r(3,c) )3


= (x eq \r(3,a))3 + (y eq \r(3,b) )3 +  (z eq \r(3,c) )3 ( 3. x eq \r(3,a) . y eq \r(3,b) . z eq \r(3,c)  + 3 x eq \r(3,a) . y eq \r(3,b) . z eq \r(3,c) 


= p3 + q3 + r3 ( 3pqr + 3pqr, where




p = x eq \r(3,a) , q = y eq \r(3,b) and r = z eq \r(3,c) 


= (p + q + r)(p2 + q2 + r2) ( pq ( qr ( rp_ + 3pqr



= 0 ( (p2 + q2 + r2 ( pq ( qr ( rp) + 3pqr,


since p + q + r = x eq \r(3,a) + y eq \r(3,b) + z eq \r(3,c) = 0



= 3pqr


= 3. x eq \r(3,a) . y eq \r(3,b) . z eq \r(3,c) 

= 3.xyz eq \r(3,abc) 

= 3. xyz .  eq \r(3,abc) .  eq \r(3,a) 

= 3. xyz .  eq \r(3,a2) .  eq \r(3,a) 

= 3. xyz .  eq \r(3,a3) = 3. xyz . a = 3axyz



= R.H.S of (i)


( ax3 + by3 + cz3 = 3axyz. (Proved)

eq \o(((((,Ques(9) If A and B are two sets, then any non empty subset of A ( B is called relation from A to B. Function is a special type of relation.  
[Jhenidah Cadet-14]
a.
What is one-one and onto function? 
2

b.
If f t A ( B, f(x) = 2x + 1, where A = {1, 2, 3, 4} and B = {3, 5, 7, 9, 11}. Show that f is one-one but not onto function. 
4

c.
Draw the graph of the relation S = {(x, y) : x2 + y2 = 25, where y ( 0} and ascertain from the graph whether S is a function or not. Also find the domain and range of S. 
4

Solution to the question no. 9
eq \o((,a)
One-one function : A function is called one-one function if distinct images in the domain always have distinct images in co-domain under that function. 


A ( B will be called a onto function if ((A) = B or the function, ( : A ( B is called an onto function if every b ( B, there exists a ( A such that ((a) = b. 


Let ( : A = {1, 2, 3} ( B = {5, 7, a} is defined by y = ((x) = 2x + 3. 


In this case ( is an onto function.  
eq \o((,b)
We have, ( : A ( B and ((x) = 2x + 1, where A = {1, 2, 3, 4} and B = {3, 5, 7, 9, 11}.


Here, ((1) = 2.1 + 1 = 3



((2) = 2.2 + 1 = 5



((3) = 2. 3 + 1 = 7



((4) = 2.4 + 1 = 9


Since every element of A has an image in B. 


So, ( in this case is one-one. 


Again, in order to determine if the given relation is into, let us find the inverse function of the given function, that is, ((1(x) : B ( A as under : 



y = ((x) = 2x + 1


or, 
y = 2x + 1


or,
2x = y ( 1


or,
x =  eq \f(y ( 1,2) 

( ((1(x) =  eq \f(x ( 1,2) 

Now, ((1(3) =  eq \f(3 ( 1,2)  =  eq \f(2,2)  = 1



((1(5) =  eq \f(5 ( 1,2) =  eq \f(4,2)  = 2



((1(7) =  eq \f(7 ( 1,2) =  eq \f(6,2)  = 3



((1(9) =  eq \f(9 ( 1,2) =  eq \f(8,2)  = 4



((1(11) =  eq \f(11 ( 1,2)  =  eq \f(10,2) = 5


But ((1(11) i.e. 5 does not belongs to the A.


So, the function ( is not onto function. 

eq \o((,c)
Here we have, a mathematical sentence, x2 + y2 = 25 describing a relation, S. 


So, we can have, x2 + y2 = 25



or, (x ( 0)2 + (y ( 0)2 = 52

So, it is evident that the relation refers a circle with centre at (0, 0) and radius 5 unit.


Now in order to draw a graph of the above relation, let us take 2 small divisions of the graph paper as unit along both x axis and y-axis as under:

[image: image28.png]v
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From the graph drawn above, it is observed that there exist one images against more than one values of x. 


So, the relation is not a function.


Here the relation is:



x2 + y2 = 25


or,
y2 = 25 ( x2

or,
y =  eq \r(25 ( x2) 

( 
d( = {x ( R : x ( ( 5 and x ( 5}



R( = {y ( R : y ( 0 and y ( 5}

eq \o(((((,Ques(10) Suppose A, B and C are any finite set
[Barisal Cadet-14]
a.
Define set, subset, compliment set and power set.
2

b.
By the definition of set, prove that 


A ( (B ( C) = (A ( B) ( (A ( C)
4

c.
For the function f(x) = eq \f(4x ( 9,x ( 2), find f(1((1) and f(1(1).
4

Solution to the question no. 10
eq \o((,a)
Set : A well-defined collection of objects of the real world or conceptual realm s called a set.


Sub-set : If P and Q are two sets such that each of the elements of Q belongs to P, then it is said that Q is a sub-set of P and it can be related as Q ( P.


Complement set : If U is a universal set and P be any sub-set of U, then complement set of P(P() is defined as a set which is a sub-set of U containing all the elements of U other then the elements of P and it can be related as : P( = {x : x ( P and x ( U}.


Power set : The set of all the sub-sets of a set A is called the power of A and it can be denoted by P(A). 
eq \o((,b)
Here we have t o prove  that, 


A ( (B ( C) = (A ( B) ( (A ( C)


Let us suppose, x ( A ( (B ( C)




( x ( A and x ( (B ( C)




( x ( A and (x ( B or x ( C)




( (x ( A and x ( B) or (x ( A and X ( C)



( x ( (A ( B) or x ( (A ( C)




( x ( (A ( B) ( (A ( C)



Again, let x ( (A ( B) ( (A ( C)



( x ( (A ( B) or x ( (A ( C)



( (x ( A and x ( B) or (x ( A and x ( C)



( x ( A and (s ( B) or (x ( A and x ( C)



( x ( A and (x ( B or x ( C)



( x ( A and ( (B ( C)



( x ( A ( (A ( C)


( A ( (A ( C) = (A ( B) ( (A ( C) (Proved)

eq \o((,c)
Given that f(x) =  eq \f(4x ( 9,x ( 2) 

Let y = ((x) =  eq \f(4x ( 9,x ( 2) 

( y =  eq \f(4x ( 9,x ( 2) 

or,
(x ( 2) = 4x ( 9


or,
xy ( 2y = 4x ( 9


or,
xy ( 4x = 2y ( 9


or,
x(y ( 4) = 2y ( 9


or,
x =  eq \f(2y ( 9,y ( 4) 

( ((1(y) =  eq \f(2y ( 9,y ( 4) 

( ((1(x) =  eq \f(2x ( 9,x ( 4) 

So, ((1((1) =  eq \f((2 ( 9,(1 ( 4) 


=  eq \f((11,(5) =  eq \f(11,5) 

and ((1(1) =  eq \f(2 ( 9,1 ( 4) 


=  eq \f((7,(3) = \f(7,3) 

( ((1((1) =  eq \f(11,5) and ((1(1) =  eq \f(7,3) 
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eq \o(((((((,Question(11) S = {(x , y) : x ( A , y ( A and  x – y = 1}

where, A = { – 2 , – 1, 0, 1, 2}
(Activity; page-29
a. 
Express the relation S in tabular method.
2

b. 
Is the relation S a function? If S is a function, find its doman and range, also as certain whether it is one-one.
4

c. 
Draw the graph of the relation S.
4

Solution to the question no. 11
eq \o((,a)
Given relation, S = {(x, y) t x ( A, y ( A and x – y = 1}  

Where, A = { – 2 , – 1, 0, 1, 2}
Now, x – y = 1


( y = x – 1


For every x ( A, we find the values of y = x – 1 in the following table:
	x 
	– 2
	– 1
	  0
	1
	2

	y = x – 1
	– 3
	– 2
	– 1
	0
	1



But, – 3 ( A



( (– 2, – 3) ( S


( S = {(x, y) : x ( A, y ( A and x (y = 1}



= {(–1, –2), (0, –1), (1, 0), (2, 1)} (Ans.)
eq \o((,b)
From 'a', we get 


S = {( – 1, –2), (0, – 1) (1, 0), (2, 1)}.

Here, there is no order pair of S more than one which has the same 1st element. So, the relation S is a function.

So, dom S = {–1, 0, 1, 2} and range S = {– 2, –1, 0, 1}.
 
The images of distinct members of the domain of S are distinct to each other. So, S is one-one function. (Ans.)
eq \o((,c) 
From 'a', we get

S = {((1, (2), (0, (1), (1, 0), (2,1)} 
 
The graph of the relation S is shown below(

[image: image30.emf] 
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eq \o(((((((,Question(12) S = {(x , y) : x ( A , y ( A and y2 = x }; where, A = {–2, –1, 0,1, 2}
(Activity; page-29
a. 
Express y in terms of x. 
2

b. 
Express the relation S in tabular method and find the dom S and range S and then find S–1.
4

c.   Determine the relation S whether it is function or not and determine whether it is one-one or not and then draw the graph of the relation S.
4

Solution to the question no. 12
eq \o((,a)
Given relation, S = {(x, y) t x ( A, y ( A and y2 = x}

Now, y2 = x ( y =  ( eq \r(x) and x ( (2, (1 (Ans.)
eq \o((,b)
For every x ( A, we find the values of y = ( eq \r(x) in the following table:
	x 
	– 2
	– 1
	0
	1
	2

	y = ( eq \r(x) 
	(
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( S = {(x, y) : x ( A, y ( A and y2 = x}



= {(0, 0), (1, 1), (1, –1)}

So, dom S = {0, 1} and range S = {0, 1, –1} 


and S(1 = {(0, 0), (1, 1), ((1, 1)}.


Ans. S = {(0, 0), (1, 1), (1, (1)}, dom S = {0, 1}, range S = {0, 1, (1} and S(1 = {(0, 0), (1, 1), ((1, 1)}

eq \o((,c)
From 'b', we get S = {(1, (1), (1, 1), (0, 0)} 


There are order pairs of S more than one which has the same 1st element. For example: (1, –1) and (1, 1).

( The relation S is not a function and it is not one-one.

Since, S = {(0, 0), (1, 1), (1, –1)}


 So, the graph of the relation S is shown below(

eq \o(((((((,Question(13) The function defined by ((x) =  eq \f(4x ( 9,x ( 2)

(Activity; page-33
a. 
Find the domain.
2 
b. 
Find ((1(( 1) and ((1(1).
4 

c. 
Find the value of x such that 4((1(x) = x.
4 

Solution to the question no. 13
eq \o((,a) ((x) =  eq \f(4x ( 9,x ( 2) ( ( if and only if x ( 2.

( Dom ( = ( ( {2} or, {x ( ( : x ( 2} 

eq \o((,b) 
Let, y = ((x) =  eq \f(4x ( 9,x ( 2) , x ( 2


or,
y =  eq \f(4x ( 9,x ( 2) 

or,
xy ( 2y = 4x ( 9 


or,
xy ( 4x = 2y ( 9


or,
x(y(4) = 2y ( 9


or,
x =  eq \f(2y ( 9,y(4)   


or,
((1(y) =  eq \f(2y ( 9,y ( 4)    [Since, y = ((x) ( ((1(y) = x]


or,
((1(x) =  eq \f(2x ( 9,x ( 4) ........ (i)


or,
((1((1) =  eq \f(2((1) ( 9,( 1( 4) 

=  eq \f((2 ( 9,(5) =  eq \f((11,(5) =  eq \f(11,5) = 2  eq \f(1,5)  (Ans.)

and ((1(1) =  eq \f(2.1 ( 9,1(4) 

=  eq \f((7,(3) =  eq \f(7,3) = 2 eq \f(1,3) 

(
((1((1) = 2 eq \f(1,5)  and ((1(1) = 2 eq \f(1,3) 
eq \o((,c) 
Given, 4f(1(x) = x


or,
4 eq \b(\f(2x ( 9,x ( 4)) = x   [By equation (i)] 


or,
8x ( 36 = x2 ( 4x


or,
x2 ( 4x ( 8x + 36 = 0


or,
x2 ( 12x + 36 = 0


or,
x2 ( 2.x.6 + (6)2 = 0


or,
(x ( 6)2 = 0


(
x ( 6 = 0


(
x = 6 


Ans. x = 6

eq \o(((((((,Question(14) A relation is defined by

 F {(x, y) ( (2 : y = x2}.
(Activity; page-33
a. 
Determine whether the relation F is function or not.
2 
b. 
If F is a function then find the domain and range of it. Determine whether the function F is one-one or not.
4 

c. 
Draw the graph of the relation F and from the graph verify the correctness of the answer to the question no. 'a'.
4 

Solution to the question no. 14
eq \o((,a) F = {(x, y) ( (2 : y = x2}


= {((2, 4), ((1, 1), (0, 0), (2, 4), ... , (1, 1), ...}


There is no order pair of F more than one which has the same 1st element.


 So, the relation F is a function.
eq \o((,b)
From 'a', we get, F is a function. For every x ( ( of the function y ( [0, ().


Dom F = (
and range F = [0, ()

The images of distinct members of the domain of the relation obtained in 'a' are not distinct to each other. For example: ((1, 1), (1, 1), ((2, 4), (2, 4).


 So, the function is not one-one.
eq \o((,c) 
We find some values of y by taking some values of x in the described equation y = x2.
	x
	( 3
	( 2
	( 1
	0
	1
	2
	3

	y
	9
	4
	1
	0
	1
	4
	9



Considering two smallest squares as one unit in the graph paper to plot the points on the graph paper.
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X  

X   

Y  

Y   

(3,9)  

( – 3,9)  

(0,0)  

(2,4)  

( – 2,4)  

(1,1)  

( – 1,1)  

Scale: 2 sides of the smallest square   =  1 unit  



From the graph paper, we observe that there is no point on the graph more than one on the line parallel to the y-axis.


So, F is a function. 

Hence the correctness of the answer to the question ‘a' is verified. (Verified)
eq \o(((((((,Question(15) A function is defined by ((x) =  eq \f(2x + 2,x ( 1).



(Activity; page-33
a. 
Find the range of the function.
2 
b. 
Find ((1(3).
4 

c. 
If ((1(p) = kp, express k in terms of p.
4 

Solution to the question no. 15
eq \o((,a) 
Let, the range of the function be y


( ((x) = y


or,   eq \f(2x + 2,x ( 1) = y


or, xy ( y = 2x + 2


or, xy ( 2x = y + 2


or, x(y ( 2) = y + 2


or, x =  eq \f(y + 2,y ( 2)

Now, x =  eq \f(y + 2,y ( 2) (( if and only if y ( 2 ( 0, that is, y ( 2


( Range ( = ( ( {2}

eq \o((,b) 
From 'a', we get,   


(
((1(y) =  eq \f(y + 2,y ( 2)  [( y = ((x) ( x = ((1(y)]


(
((1(x) =  eq \f(x + 2,x ( 2) ; x ( 2


(
((1(3) =  eq \f(3 + 2,3 ( 2) 


=  eq \f(5,1) = 5


Ans. f(1(3) = 5

eq \o((,c) 
Given, ((x) =  eq \f(2x + 2,x ( 1) , x ( 1


(
((p) =  eq \f(2p + 2,p ( 1) ; p ( 1


Again, f(1(p) = kp


or,
p = f(kp) 


or,
p =  eq \f(2kp + 2,kp ( 1) 

or,
2kp + 2 = kp2 ( p


or,
kp2 ( 2kp ( p ( 2 = 0


or,
k(p2 ( 2p) = p + 2


(
k =  eq \f(p + 2,p(p(2)) 

 Ans. k =  eq \f(p + 2,p(p(2))  

eq \o(((((((,Question(16) ((x) = (x + 5) eq \s\up7(\f(1,3)) is an one-one function.

 ( Activity; page-33


a. 
Find the domain and range of the function.
2 
b. 
Find ((1.
4 

c. 
Find the domain of the inverse function and verify whether it is one-one or not.
4 

Solution to the question no. 16
eq \o((,a) 
The given function is defined for all real numbers.

Dom ( = (

For the distinct values of the domain, the values of ((x) are always distinct to each other.

( Range ( = (
eq \o((,b) 
Let, y = ( (x) 


So, y = (x + 5) eq \s\up7(\f(1,3)) 

or,
y3 = {(x + 5)  eq \s\up7(\f(1,3)) }3 [Cubing]


or,
y3 = x + 5

or,
x + 5 = y3

or,
x = y3 ( 5

Inverse function, f(1 : y ( x where, x = y3 ( 5


( ( (1(y) = y3 ( 5


or, ( (1(y) = y3 ( 5

eq \o((,c) 
From 'b', we get,

((1(x) = x3 ( 5, which is defined for all real values of x.

( Dom ((1 = (.


( (1(x) will be one-one if and only if 


((1(x1) = ((1(x2) then x1 = x2 where, x1, x2 ( (. 

Now, ((1(x1) = ((1(x2)


x13 ( 5 = x23 ( 5


or, x13 = x23

or, x1 = x2

( ((1 is a one-one function.
eq \o(((((((,Question(17) F = {(x, y) ((2: y =  eq \r(x)} is a described relation.
(Activity; page-33
a. 
Verify whether the relation F is function or not.
2 
b. 
If F is a function then find the domain and range and verify whether it is one-one or not.
4 

c. 
Draw the graph of the relation F and from the graph verify the correctness of the answer to the question no. 'a'.
4 

Solution to the question no. 17
eq \o((,a) 
F = {(x, y) ( (2 : y =  eq \r(x) }

Now, if x = 1, y =  eq \r(x) =  eq \r(1) = 1 

If x = 4, y =  eq \r(4) = 2

That is, for any value of x, we get only one value of y.

So, F is a function. 

eq \o((,b)
From 'a', we get, F is a function whose 

       dom F = [0, (), range F = [0, ()

Determination of one-one: for any x1 ( dom F and x2 ( dom F, F(x1) = F(x2) if and only if   eq \r(x1) =  eq \r(x2)  


( x1 = x2.


(
F is a one-one function.

Ans. Dom F = [0, (), range F = [0, (); one-one.
eq \o((,c) 
Given, y =  eq \r(x)

We get the corresponding values for some values of x and y from the described function as follows:
	x
	0
	4
	9
	16
	25

	y
	0
	2
	3
	4
	5



Plotting and joining the points (0, 0), (4, 2), (9, 3), (16, 4), (25, 5) on the graph paper, we get the following graph.




From the graph paper, we observe that, there is no point on the graph more than one on the line parallel to the y-axis.


So, F is a function. 


Hence the correctness of the answer to the question 'a' is verified. (Verified)
eq \o(((((((,Question(18) The function ( : {( 2, ( 1, 0, 1, 2} ( { ( 8, ( 1, 0, 1, 8} is defined by ((x) = x3. 
(Activity; page-33                                                 
a. 
Find dom ( ( range (.
2 
b. 
Show that, the function is one-one and onto. 
4 

c. 
Find (–1(216).
4 

Solution to the question no. 12
eq \o((,a) 
Dom ( = {( 2,( 1, 0, 1, 2}


Range ( = {( 8, ( 1, 0, 1, 8}


( Dom ( ( Range ( 

= {( 2, ( 1, 0, 1, 2} ( {( 8, ( 1, 0, 1, 8} 

= {( 1, 0, 1} 

eq \o((,b) 
( : {(2, (1, 0, 1, 2} ( {(8, (1, 0, 1, 8}


Let, A = {(2, (1, 0, 1, 2}, B = {(8, (1, 0, 1, 8}


Let, y = ((x) = x3

(
(((2) = ((2)3 = (8



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



((0) = (0)3 = 0



((1) = (1)3 = 1



((2) = (2)3 = 8


(
( = {((2, (8), ((1, 1), (0, 0), (1, 1), (2, 8)}


There is no order pair more than one which has the same 1st element.

(
( is a function.


Since, there is one-one correspondence between the elements of the set A and B and there is no element in B such that which is not related to the set A.

(( is one-one and onto.


Therefore, the function ( is one-one and onto.
eq \o((,c) 
Given, ((x) = x3

Let, y = ((x) = x3

( y = ((x) and y = x3
Now, y = f(x)

     or, x = f–1(y) ... ... ... (i)

and y = x3
   or, x = y  eq \s\up6(\f(1,3))

( ((1(y) = x  ... ... ... (ii) 


From (i) and (ii), we get ((1(y) = y eq \s\up7(\f(1,3))

Now, ((1(216) = 216 eq \s\up7(\f(1,3)) = (6 ( 6 ( 6) eq \s\up7(\f(1,3)) = (63) eq \s\up7(\f(1,3)) = 6


( ((1 (216) = 6 (Ans.)

eq \o(((((((,Question(19) A function is described by 

(3y ( 6) = (x ( 3). 
(Activity; page-35 and 36
a. 
Express y in terms of x.
2 
b. 
Find the value of the inverse function when x =  eq \f(1,3) .
4 

c. 
Draw the graph of the function obtained in 'a'.
4 

Solution to the question no. 19
eq \o((,a) 
Given, (3y ( 6) = (x ( 3)


or, 3y ( 6 = x ( 3


or, 3y = x ( 3 + 6


or, 3y = x + 3


or, y =  eq \f(1,3) x + 1


( y = ((x) =  eq \f(1,3) x + 1
eq \o((,b) 
From 'a', we get, y =  eq \f(1,3)x + 1


Let, ((x) = y =  eq \f(1,3) x + 1


So, ((x) = y or, x = ((1(y) .......... (1)


and y =  eq \f(1,3) x + 1


or, 3y = x + 3


( x = 3y ( 3 .............. (2)


From (i) and (ii) we get, ((1(y) = 3y ( 3


or, ((1(x) = 3x ( 3


( ((1  eq \b(\f(1,3)) = 3.  eq \f(1,3) ( 3 = 1 ( 3 = ( 2  (Ans.)
eq \o((,c) 
From 'a', we get, y =  eq \f(1,3) x + 1

For some values of x, the corresponding values of y are shown in the following table:
	x
	(6
	(3
	0
	3
	6

	y
	(1
	0
	1
	2
	3



Now, draw the line XOX( as x-axis and YOY( as y-axis conveniently. Taking 2 squares = 1 unit along the x and y axes and plotting the points (x, y) on the graph paper and joining them to get the graph of 


y = ((x) which is shown below Ñ 


eq \o(((((((,Question(20) A relation is described by x2 + y2 = 9.



(Activity; page-35 and 36
a. 
Express the relation in the form of y = ((x).
2 
b. 
If y ( 0 then verify whether the relation is function or not. If it is a function then find its domain.
4 

c. 
Draw the graph of the relation and also write down the geometric name of it.
4 

Solution to the question no. 14
eq \o((,a) 
Given, x2 + y2 = 9


or, y2 = 9 ( x2

or, y = (  eq \r(9 ( x2)

Which is in the form of y = ((x).
eq \o((,b) 
From 'a', we get, y = (  eq \r(9 ( x2)

Now, if y ( 0, y =  eq \r(9 ( x2)

Let, y = ((x) =  eq \r(9 – x2)

Let, ((x1) = ((x2)


(  eq \r(9 ( x12) = eq \r(9 ( x22)

or, 9 ( x12 = 9 ( x22

or, x12 = x22

( x1 = x2

So, ((x) = y =  eq \r(9 ( x2) will be a function.

Now, for x ((,


y =  eq \r(9 ( x2) ( ( if and only if 

9 ( x2 ( 0


or, ( x2 ( ( 9


or, x2 ( 9


or, |x| ( 3    [taking square root]


or, ( 3 ( x ( 3


( Domain = {x ( ( : ( 3 ( x ( 3} (Ans.)
eq \o((,c)
The describing equation of S, x2 + y2 = 9 


or,
(x ( 0)2 + (y ( 0)2 = 32 

(The graph of S is a circle whose centre is (0, 0) and radius is 3. Now, plotting the point (0, 0) on the graph paper and drawing a circle by taking radius 3 units and centre at (0, 0), we get the graph of S which is shown below-



Its geometric name is circle.


[image: image40.wmf] 
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eq \o(((((((,Question(21) If S = eq \b\bc\{(\b(\f(1,2)( 0) (1( 1) ( (1( –1) ( \b(\f(5,2) (  2) (  \b(\f(5,2) ( –2))  be any relation then,
a. 
Find the domain and range of the relation S.
2

b. 
Find the inverse relation of S and determine whether S and S–1 are functions or not.
4
c. 
Draw the graph of the relation S. 
4

Solution to the question no. 21
eq \o((,a)
Given, 

S = 
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Dom S = 
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Range S = {0, 1, – 1, 2, – 2} (Ans.)
eq \o((,b)
Given relation, 
S = 
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So, S– 1 = 
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Here, there are order pairs of S more than one which has the same 1st element. For example: (1, 1) and (1, – 1).

( S is not a function. (Ans.)

There is no order pair of S– 1 more than one which has the same 1st element.

So, S– 1 is a function. (Ans.)

eq \o((,c)
Given, S = 
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is a relation. We have to draw the graph of it. 

The graph of S is shown below (

eq \o(((((((,Question(22) S = {(x, y): y = 3 – 4x – 2x2}

a.
Express the equation of the relation S in the form of y = ax2 + bx + c. Find the value of a and c.
2

b.
Draw the graph of the relation S.
 4
c.
Ascertain whether the relation is function or not and if it be a function then write down its characteristics.
4
Solution to the question no. 22
eq \o((,a)
Given, 


y = 3 – 4x – 2x2  = – 2x2 – 4x + 3


   = (–2)x2 + (–4) x + 3


Which is in the form of y = ax2 + bx + c 


where a = – 2, c = 3. 

eq \o((,b) 
For some values of x the corresponding values of y are shown in the following table:
	x
	–1
	–2
	0
	–3
	1
	–3.5
	1.5
	–4
	2

	y
	5
	3
	3
	–3
	–3
	–7.5
	–7.5
	–13
	–13



( Coordinates of the points are ((1, 5), ((2, 3), 
(0, 3), ((3, (3), (1, (3), ((3.5, (7.5),


(1.5, (7.5), ((4, ( 13), (2, (13)  (Ans.)

In the graph paper, taking 2 squares = 1 unit along the x and y axes and plotting the points (x, y) on the graph paper and joining them to get the required graph which is shown below Ñ

eq \o((,c)
From the graph paper we observe that, there is no intersecting point more than one between the given equation and any line parallel to y-axis.


So, S is a function.

Characteristics of the function:
i. The graph of the function is curve.
ii.The function does not pass through the origin.
iii. The value of y can not be greater than 5.
iv. The function intersects the x-axis two times.

eq \o(((((((,Question(23) Let, ( is the set of real numbers and 

if F t ( ( (, where F(x) =  eq \f(3x + 1,3x ( 1) ,

a.
Find F(eq \f(1,6) ). 
2
b.
Find the domain and range of the function F. 
4
c.
Find F(1(x) and determine whether the function is one-one or not. Again, if F(x) = 5, find x. 
4
Solution to the question no. 23
eq \o((,a)
Given, F(x) = eq \f(3x + 1,3x ( 1) 

( F (eq \f(1,6) ) =  eq \f(3.\f(1,6) + 1,3.\f(1,6) ( 1) =  eq \f(\f(1,2) + 1, \f(1,2) ( 1) 


=  eq \f(\f(1 + 2,2),\f(1 ( 2,2))  



=  eq \f(3,2)  (  eq \f(2,(1) = (3 

eq \o((,b)
Given function, F(x) =  eq \f(3x + 1,3x ( 1)  


The function becomes undefined if we put x =  eq \f(1,3) . 


( Dom, F = ( (  eq \b\bc\{(\f(1,3)) 

Again, let, y = ((x) then x = ((1(y) and y =  eq \f(3x + 1,3x ( 1)


or, y(3x ( 1) = 3x + 1



or, 3xy ( y = 3x + 1 



or, 3xy ( 3x = 1 + y



or, 3x(y ( 1) = 1 + y



( x =  eq \f(1 + y,3(y ( 1)) 

or, F(1(y) =  eq \f(1 + y,3(y ( 1)) 

or, F(1(x) =  eq \f(1 + x,3(x ( 1)) 
The value of F(1(x) becomes undefined if we put x = 1. 


( Range, F = ( ( {1} 


( Dom, F = ( (  eq \b\bc\{(\f(1,3)) ,  

Range, F = ( ( {1} (Ans.)
eq \o((,c)
From 'b', we get, F(1(x) =  eq \f(1 + x,3x ( 3) 

For any x1 ( dom F, x2 ( dom F, F(x1) = F(x2) if and only if 


 eq \f(3x1 + 1,3x1 ( 1)  =  eq \f(3x2 + 1,3x2 ( 1) 

or, (3x1 + 1) (3x2 ( 1) = (3x1 ( 1) (3x2 + 1) 


or, 9x1x2 + 3x2 ( 3x1 ( 1 = 9x1x2 ( 3x2 + 3x1 ( 1 

or, ( 3x1 ( 3x1 = (3x2 ( 3x2

or, ( 6x1 = ( 6x2

or, x1 = x2


( The function F is one-one. 


Again, F(x) =  eq \f(3x + 1,3x ( 1)  and F(x) = 5 


(  eq \f(3x + 1,3x ( 1)  = 5 


or, 15x ( 5 = 3x + 1


or, 15x ( 3x = 1 + 5 


or, 12x = 6 


or, x =  eq \f(6,12)   
( x =  eq \f(1,2)  (Ans.)
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eq \o(((((((,Question(24) A function is described by F (x) =  eq \r(x – 1) .
a. 
Find F (1) and F (5).
2

b. 
Find F(10) and the domain of the function and ascertain whether the function is one-one or not.
4

c.
(i) Find F (a2 + 1) and F (a4 + 1) where, a ( (.
4


(ii) If F (x) = 5 then find x.

(iii) If F (x) = y then find x where, y ( 0.

Ans. a. 0, 2; b. 3 and dom F ={x ( ( : x ( 1} and F is one-one; c. (i) a and a2;  (ii) 26; (iii) y2 + 1
eq \o(((((((,Question(25) A function is described by F (x) =|x|.

a. 
Find dom F and assertain whether the function is one-one or not.
2

b. 
Find F (–3), F (–1), F (0) and F (1).
4

c. 
(i) Find F (3).
4

(ii) If F (x) = 4 then find x.

(iii) If F (x) = 0 then find x.

(iv) If F (x) = y then find x where y > 0

Ans: a. Dom F = (, F is not one-one; b. 3, 1, 0, 1; 

c. (i) 3 (ii) ( 4 (iii) 0 (iv) (y

eq \o(((((((,Question(26) R = {(x , y) : x2 + y2 + 2x + 4y + 1  =0} and S = {(x , y) : x2 + y2 = 9 and  x ( 0} are two relations.
a. 
Describe the type of the equation which describe the relation R.
2

b. 
Draw the graph of the relation R and from the graph ascertain whether the relation is function or not.
4

c. 
Draw the graph of the relation S and from the graph ascertain whether the relation is function or not.
4

Ans. a. Graph of R is a circle whose center is (–1, –2) and radius is 2. b. R is not function; c. S is not function.
eq \o(((((((,Question(27) S = {(–3, – 3) , (-1, –1), ( 0, 0), (1, 1) (3, 3)} is any relation. [Chittagong City Corporation Inter School, Chittagong]
a. 
Find the domain and range of the relation S.
2

b. 
Find the inverse relation of the relation S and determine whether S and S–1 are the functions or not.
4
c. 
Draw the graph of the relation S.
4

Ans. a. Dom S = {–3( – 1( 0( 1( 3}, Range S = {–3( – 1( 0( 1( 3} 
b. S–1 = {(–3, – 3), (–1, –1), (0, 0), (1, 1), (3, 3)}

S and S– 1 both are functions.
eq \o(((((((,Question(28) F(x) = 4x ( 1 is a function. 


[Govt. Girls High School, Jessore]
a. 
Find the value of F(x + 1) and F eq \b(\f(1,2)).
2 
b. 
Ascertain whether the function F(x) is one-one or not, when x, y ( (.
4 

c. 
If F(x) = y then find three values of x, when x, y ( ( and draw the graph of the equation y = 4x ( 1.
4 

Ans. a. 4x + 3, 1; b. one-one; c. x = 1, 2, 3 since x, y ( ( 
eq \o(((((((,Question(29) F(x) =  eq \f(1,x ( 4) is a function.


[V J Govt. Secondary School, Chuadanga]
a. 
Find F((4) and F eq \b(\f(1,3)).
2 
b. 
Find dom F and ascertain whether the function F(x) is one-one or not.
4 

c. 
If F eq \b(\f(1,x ( 4)) = 0 then find x, also find the inverse of F(x).
4 

Ans.  a. (  eq \f(1,8)  and (  eq \f(3,11) ; b. ( ( {4}; one-one  c. 4 and  eq \f(1,x) + 4
eq \o(((((((,Question(30) A function is described by ((x) =  eq \f(2x + 2,x ( 1) .


[Meherpur Govt. Girls High School, Meherpur]
a. 
Find the range of the function.
2 
b. 
Find ((1(3).
4 

c. 
If ((1(p) = Kp then express K with respect to p.
4 

Ans. a. (;  b. 5 ; c. K =  eq \f(p + 2,p(p ( 2)) 
eq \o(((((((,Question(31) F(x) =  eq \r(x ( 1) is a function.


[Agragami Govt. Girls High School, Sylhet]
a. 
Find F(1) and F(10).
2 
b. 
Show that, the function is one-one.
4 

c. 
If F(x) = 5 and F(x) = y then find the values of x in both cases. 
4 


Ans.  a. 0, 3;  c. 26, y2 + 1
eq \o(((((((,Question(32) The functions f : ((( and g : ( ( ( are defined by ((x) = x3 + 5 and g(x) = (x ( 5) eq \s\up6(\f(1,3)) .


 [Agragami Govt. Girls High School, Sylhet]
a. 
What do you mean by one-one and onto function?
2 
b. 
Show that, the function ( t (((, ((x) = (x + 1)2 is not one-one.
4 

c. 
Show that, g = f(1.
4
eq \o(((((((,Question(33) If A = {x : x ( ( and x2 ( 2x + 1 = 0}; B = {x : x ( ( and x < 4} and any relation, S = A ( B.
a. 
Determine whether the relation S is one-one or not and determine inverse relation.
2
b. 
Determine domain and range of the relation S and determine whether the relation S and S–1 are functions or not.
4
c. 
Draw the graph of the relation S.
4
Ans. a. S is not one-one and S(1  = {(1, 2), (2, 2), (3, 2)}
b. Dom = {2} and range = {1, 2, 3} and S is not function, S–1 is function.
eq \o(((((((,Question(34) S = {(x, y) : x ( A, y ( A and y = x2}  where, A = {x : x ( ( and x2 ( 4}

a.
Describe the relation S by tabular method.
2
b. 
Find dom S, range S, S–1 and determine whether the relation S is function or not.
4
c.
Draw the graph of the relation S.
4
Ans. a. S =  { (–1, 1), (0, 0), (1, 1)}; 

b. Dom S = {–1( 0( 1} and range S = {1( 0},S–1 = {(1( – 1)( (0( 0)( (1( 1)} and S is function.

[image: image53.emf] 
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(
Every function is relation but every relation is not function.  
(
For one or more elements of the set A if there exists only one element of ( in set B then ( is called a relation from the set A to B and it is written as ( : A ( B.                      

(
If there is no order pair of any relation more than one which has the same 1st element then the relation is called a function.
(
Function is a special type of relation. The set of 1st elements of a relation is called domain and the set of 2nd elements of a relation is called range.
(
In the function y = ((x), the values of x for which the function ((x) is defined are called the domain of the ((x) and all the defined values of ((x) obtained for the domain x are called the range of ((x).
(
If the images of distinct members of the domain of any function are distinct to each other then the function is called one-one.
(    A function f : A→B will be called the onto function if f (A) = B or the function f : A→B is called onto function if for every b∈B , there exists x∈ A such that f (a) = b .
(
If any function be one-one and onto then we get the inverse of the function    

(
If ( : A ( B is one-one and onto function then the inverse function is ((1 : B ( A. That is, for each element of B, there exists one and only one element of A.
(
Graph is the geometric representation of function.
(
The general form of linear function is f(x) = mx + b where m and b are real numbers [where slope is m and intercept of y axis is b].

 (
The general form of quadratic function is y = ax2 + bx + c where a, b and c are real numbers and a ( 0
(
Equation of circle : (x ( p)2 + (y ( q)2 = r2 

[Centre is (p, q) and radius = r]. Here, p, q, r are constants and r ( 0

(
If the centre is (0, 0) and radius is r then the equation of circle: x2 + y2 = r2
(
The graph of linear equation is straight line, graph of quadratic equation is curve which is parabolic and the graph of a circle is circular.  




Suggestions | Creative Multiple Choice Questions
	
	Question Nos.

	(((
	3, 4, 5, 6, 8, 9, 10, 11, 13, 15, 27-28, 29-32, 39, 40, 41, 43, 45, 46-47, 52, 53, 56, 57, 59, 61, 65, 72, 73, 79, 76, 78, 79-81, 106, 108, 112, 135, 136, 145-148.

	((
	14, 16-19, 44, 48-50, 54, 58, 70, 86-87, 94-99, 102-104, 126-129, 137, 142.




Suggestions | Creative Broad Questions
	
	Question Nos.

	(((
	1, 5, 8, 12, 15, 19, 25, 28, 31, 34.

	((
	3, 9, 13, 17, 18, 23, 30, 32, 33.
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Creative Multiple Choice Questions


148 Multiple Choice Questions ( 75 simple multiple questions ( 19 Multiple Completion ( 54 Situation Set 


( 11 Board questions ( 50 Cadet College questions





In this part important information of the chpater, at which it is needed to cast a look before exam or you must remember, such subject matters have been mentioned here at a glance. So that you can keep the important information in mind easily; specially you can make you self-confident revising these in a quick view.





Suggestion: Highway Ensuring a Brilliant Result


It is not that you will find all the questions common but the practice of these questions will guide you in solving different and difficult question patterns.
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Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 



          exclusive questions and answers. So, practice them with proper attention.
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34 Creative Questions ( 4 Board questions ( 6 Cadet College questions ( 10 Activity

( 3 Additional questions ( 11 Questions with hints
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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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Activity promote higher thinking and to-the-point answering. 



          Practise the questions attentively.







Creative Essay type Questions with Answers Based on Activity
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Practice the Solutions of this part properly. It will help you to



        solve the Creative Questions easily. 
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For More Creative Questions and Answers type the following address on the browser's address bar  panjeree.com/e09/hmtq01.pdf
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Pay your earnest attention to the topic-related information for 



          making your concept clear







Topicwise MCQs with Answers
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Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 



          exclusive questions and answers. So, practice them with proper attention.
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Board Exam questions are very important for the exam preparation. 



          So practice these questions again and again properly.
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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.







Creative Questions with hints
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Board Exam questions are very important for the exam preparation. 



         So practice these questions again and again properly.
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Practice this part very well. Try to answer the questions all by yourself first. Read the answer and make sure your answer has 



          been resembling with it.







Additional Creative Questions 



with Answers












_1504270124.unknown

_1504270121.unknown

_1504270122.unknown

_1483090227.unknown

_1483090229.unknown

_1488540996.doc


U







2x + 3







C







B







x + 2







x ( 1







x + 4







x + 3







x + 1







x







A












_1483090228.unknown

_1483090226.unknown

_1483090217.unknown

_1483090221.unknown

_1483090223.unknown

_1483090224.unknown

_1483090222.unknown

_1483090219.unknown

_1483090220.unknown

_1483090218.unknown

_1483090213.unknown

_1483090215.unknown

_1483090216.unknown

_1483090214.unknown

_1483090211.unknown

_1483090212.unknown

_1483090208.unknown

