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· Activity is the practicing work given in various chapters to text book. 

· After doing this activity students will have to submit as a report to the class teacher or class teacher will solve this activity to show the students. 

· and n this portion, solutions of all the activity to text book are given with mentioning the page number.
Exercise-1.1 ( Sets and Functions
Activity: S = {x : x is a square integer, not greater than 100}
(Text page-1
(1) Explain S as set.  
(2)
Explain S in different way.
Solution: 

(1) Given, S = {x : x is a square integer, not greater than 100}

A set is any well-defined collection of objects of the real world or of the conceptual realm.
Here, S is the collection of the squared number from 1 to 100.
So, S is a set.
(2) 
The set S described above is the set builder method. The tabular form of the set S is described below:


S = {0, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100}

Activity: X= {x: x is integer}
(Text page-2
(2) Considering X an universal set. Describe three subsets of X.

(3) Describe two subsets of X of which none is the subset to other.

Solution: (1) 


X = {x : x is integer}

Three subsets of X are:
A = {x : x is positive integer}

B = {x : x is even number}

C = {x : x is perfect square number}

(2) 
X = {x : x is integer}

Let,  A = {x : x  is even integer number}

and B = {x : x is odd integer number}

Here, both A and B are the subset of X but they are not mutually subset of each other.
Activity: 1. Given, U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}


(Text page-4

Express the following sets in roaster method:

(a)
A = {x : x ( U, 5x > 37} 


(b)
B = {x : x ( U, x + 5 < 12} 


(c)
C = {x : x ( U, 6 < 2x < 17} 


(d)
D = {x : x ( U, x2 < 37} 

Solution: Given, U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}


(a)
A = {x : x ( U, 5x > 37} = {8, 9, 10}


(b)
B = {x : x ( U, x + 5 < 12} = {1, 2, 3, 4, 5, 6}


(c)
C = {x : x ( U, 6 < 2x < 17} = {4, 5, 6, 7, 8}


(d)
D = {x : x ( U, x2 < 37} = {1, 2, 3, 4, 5, 6}
Activity: 2. Given, U = {x : x ( Z+, 1 ( x ( 20 }


(Text page-4

Express the following sets in roaster method: 


(a)
A = {x : x is a multiple of 2} 

(b)
B = {x : x is a multiple of 5} 

(c)
C = {x : x is a multiple of 10} 


In the light of information above, ascertain the true or false of each of the statements:

C ( A, B ( A, C ( B 


Solution: Given, U = {x : 1 ( x ( 20, x ( Z+}


(a) A = {x : x is a multiple of 2} = {2, 4, 6, 8, 10, 12, 14, 16, 18, 20}


(b)
B = {x : x is a multiple of 5} = {5, 10, 15, 20}


(c)
C = {x : x is a multiple of 10} = {10, 20}


C ( A is true; B ( A is false; C ( B is true
Activity: 3. If A = {a, b, c, d, e}, determine P(A).


(Text page-4

S
olution: Given, A = {a, b, c, d, e}

(
P(A) = {(, {a}, {b}, {c}, {d}, {e}, {a, b}, {a, c}, {a, d},    {a, e}, {b, c}, {b, d}, {b, e}, {c, d}, {c, e}, {d, e}, {a, b, c}, {a, b, d}, {a, b, e}, {a, c, d}, {a, c, e}, {a, d, e}, {b, c, d}, {b, c, e}, {b, d, e}, {c, d, e}, {a, b, c, d}, {a, b, c, e}, {a, b, d, e}, {a, c, d, e}, {b, c, d, e}, {a, b, c, d, e}}


Activity: 4. If A= {1, 2, 3}, B = {1, 2}, C = {2, 3} and D = {1, 3}, show that, P(A) = {A, B, C, D, {1}, {2}, {3}, (}
 (Text page-5
Solution: Given, A = {1, 2, 3}, B = {1, 2}, C = {2, 3}
and D = {1, 3}

(P(A) = {(, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3}}

= {(, {1}, {2}, {3}, B, D, C, A}

= {A, B, C, D,{1}, {2}, {3},(}

( P(A) = {A, B, C, D,{1}, {2}, {3},(} (Shown)

Acitivity: 5. If A = {1,2} and B = {2, 5}, show that, P(A) = { A, {1}, {2}, (}
(Text page-5
(i) P(A) ( P(B) = P(A ( B) (ii) P(A) ( P(B) ( P(A ( B).


Solution: Given, A = {1, 2} 
and B = {2, 5}


( P(A) = {(, {1}, {2}, {1, 2}}


 P(A) = {(, {1}, {2}, A}


or, P(A) = {A, {1}, {2}, (} (Shown)


and, P(B) = {(, {2}, {5}, {2, 5}}

(i)
P(A) ( P(B) 


= {(, {1}, {2}, {1, 2}} ( {(, {2}, {5}, {2, 5}}


= {(, {2}}


Again, A ( B = {1, 2} ( {2, 5} = {2}


( P(A ( B) = {(, {2}}


( P(A) ( P(B) = P(A ( B)   (Shown)
(ii) 
P(A) ( P(B) 


= {(, {1}, {2}, {1, 2}} (  {(, {2}, {5}, {2, 5}}

= {(, {1}, {2}, {5}, {1, 2}, {2, 5}}


Again, A ( B = {1, 2} ( {2, 5} = {1, 2, 5}


( P(A ( B) = {(, {1}, {2}, {5}, {1, 2}, {2, 5}, 


    {1, 5}, {1, 2, 5}}


( P(A) ( P(B) ( P(A ( B)   (Shown)

Activity: Univer set U = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}. It’s two subsets A = {x : x is prime number} and B = {x : x is odd number}
(Text page-6
Show the sets in the above in Venn-Diagram.
Solution: Here, U = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}


A = {x: x is prime number}




( A= {2, 3, 5, 7}




B = { x: x is odd number}


( B = { 1, 3, 5, 7, 9}
( A ( B = {2, 3, 5, 7}({ 1, 3, 5, 7, 9} = {3, 5, 7}

The sets are shown in the following Venn- Diagram:
[image: image39.wmf]
Activity: 1. Given, U = {1, 2, 3, 4, 5, 6, 7, 8, 9} and 

A = {x : x is a multiple of 3}, show that,
   

(Text page-8

(a) A ( A( = U  (b) A ( A( = (

Solution: Given, U = {1, 2, 3, 4, 5, 6, 7, 8, 9} and 


A = {x : x is a multiple of 3} = {3, 6, 9}


(a) A ( A( = U


Here, A( = U ( A = {1, 2, 3, 4, 5, 6, 7, 8, 9} ( {3, 6, 9}


= {1, 2, 4, 5, 7, 8}


A ( A( = {3, 6, 9} ( {1, 2, 4, 5, 7, 8}



= {1, 2, 3, 4, 5, 6, 7, 8, 9} = U


( A ( A( = U  (Shown)

(b) A ( A( = {3, 6, 9} ( {1, 2, 4, 5, 7, 8}


( A ( A( = ( (Shown)
Activity: 2. Given, U = {3, 4, 5, 6, 7, 8, 9} 

A = {x : x is a prime number }and B = {x : x is an even number}. List the elements of the sets A and A ( B in roaster method and show in a Venn diagram. Show that,                        
(Text page-8

(a) A( ( B( = {9}; (b) A ( B( and A ( A( 


Solution: Given, U = {3, 4, 5, 6, 7, 8, 9}


A = {x : x is a prime number } = {3, 5, 7}


B = {x : x is an even number} = {4, 6, 8}


A( = U ( A = {4, 6, 8, 9}

[image: image40.wmf]

From the Venn diagram, A = {3, 5, 7} and A ( B = (

Now, B( = U ( B = {3, 4, 5, 6, 7, 8, 9} ( {4, 6, 8}



= {3, 5, 7, 9}

(a)
( A( ( B( = {4, 6, 8, 9} ( {3, 5, 7, 9} = {9}

(b)
A ( B( and A ( A(
[N.B. There is mistake in the question of the textbook.]

Activity: 3 Refer to the Venn diagram the elements of the sets A and B have been shown; 

Given, n (A) = n(A( ( B), find        
 (Text page-8
(a) The value of x.

(b) The value of n(A) and n(B).
[image: image41.bmp]

Solution: See the solution of Creative Broad Questions from Activity 2(a) and (b); page-15
Activity: 4. U = {p, q, r, s, t, u, v, w},


A = {p, q, r, s}, B = {r, s, t} and C = {s, t, u, v, w}



(Text page-8

(a) n(A ( B) = What?

(b) List the elements of (A ( B)( and A ( B ( C.

Solution: Given, U = {p, q, r, s, t, u, v, w}, 


A = {p, q, r, s}, B = {r, s, t}, C = {s, t, u, v, w}

(a)
A ( B = {p, q, r, s} ( {r, s, t} 

= {p, q, r, s, t}


The number of the elements of A ( B = 5.


(  n(A ( B) = 5


Ans: 5

(b)
(A ( B)( = U ( (A ( B)



= {p, q, r, s, t, u, v, w} ( {p, q, r, s, t}



= {u, v, w}


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



= {p, q, r, s, t} ( {s, t, u, v, w}



= {p, q, r, s, t, u, v, w}

Activity: 5. Show by shading in a Venn diagram (Shade):
(Text page-8
(a) (A ( B) ( C(  (b) (A ( B() ( C
Solution: (a) Here A, B and C are three sets of the universal set.
In the Venn diagram the shade marked region indicates (A ( B) ( C(.

(b) See the solution of Creative Broad Questions from Activity 3(c) ; page-15
Activity:
(Text page-10
(i) 
Verify the distributive laws for the sets, A ={1, 2, 3, 6}, 
B = {2, 3, 4, 5} and C = {3, 5, 6, 7}.

(ii) 
show the proof in a each Venn diagram
Solution: Distributive laws: For any sets A, B, C:
(i)
A ( (B ( C) = (A ( B) ( (A ( C)

(ii)
A ( (B ( C) = (A ( B) ( (A ( C)
(i) Given, A = {1, 2, 3, 6}, 

B = {2, 3, 4, 5}, 

C = {3, 5, 6, 7}

( 
A ( B 
= {1, 2, 3, 6} ( {2, 3, 4, 5} 
= {1, 2, 3, 4, 5, 6}


A ( B
= {1, 2, 3, 6} ( {2, 3, 4, 5} 

= {2, 3}


A ( C 
= {1, 2, 3, 6} ( {3, 5, 6, 7} 

= {1, 2, 3, 5, 6, 7}


A ( C 
= {1, 2, 3, 6} ( {3, 5, 6, 7} 

= {3, 6}


B ( C 
= {2, 3, 4, 5} ( {3, 5, 6, 7}  

= {2, 3, 4, 5, 6, 7}


B ( C
= {2, 3, 4, 5} ( {3, 5, 6, 7} 

= {3, 5} 

Now, A ( (B ( C) 
= {1, 2, 3, 6} ( {3, 5}




= {1, 2, 3, 5, 6}

and (A ( B) ( (A ( C) = {1, 2, 3, 4, 5, 6} ( {1, 2, 3, 5, 6, 7}




       = {1, 2, 3, 5, 6}

( A ( (B ( C) = (A ( B) ( (A ( C) (Proved)
Again, A ( (B ( C) = {1, 2, 3, 6} ( {2, 3, 4, 5, 6, 7}




 = {2, 3, 6}
and (A ( B) ( (A ( C) = {2, 3} ( {3, 6} = {2, 3, 6}

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

(ii) 

A ( (B ( C) = {1, 2, 3, 5, 6}


A ( (B ( C) = {2, 3, 6}
Activity: 1. Show that: A ( (B ( C) = (A ( B) ( (A ( C)
(Text page-12
 [Where necessary all sets are to be considered as subsets of a universal set U]

Solution: 
Let, x ( A ( (B ( C)


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


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


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


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


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


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


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


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


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


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


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


(
x ( A ( (B ( C)


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


So, A ( (B ( C) = (A ( B) ( (A ( C)  (Shown)

Activity: 2. Show that, A ( B holds if and only if any one of the following condition holds:

(a) A ( B = A  (b) A ( B = B


(c) B( ( A(  (d) A ( B( = (  (e) B ( A( = U


                                            (Textpage-12 
Solution: 

(a) 

Let, x ( A ( B


So, x ( A and x ( B


( A ( B ( A


Again, Let, x ( A


So, x ( A and x ( B [( A ( B]


( x ( A ( B


( A ( A ( B


So, A ( B = A


( A ( B holds if and if A ( B = A(Shown)
(b)
A ( B = B 


The union of the members of the sets A and B will be equal to the set B if and only if all the members of A are also the members of B. That is, when A ( B then A ( B = B.  (Shown)
(c) 
Let, x ( B(

( x ( B


( A ( B


( x ( A


(
x ( A(

( B( ( A(

( A ( B holds if and if B( ( A(

Again, let, x ( A(

So, x ( U \ A


( x ( U and x ( A


( x ( U and x ( A(

( A( ( U


Again, let, x ( B(

So, x ( U \B


( x ( U and x ( B


( x ( U and x ( B(

( B( ( U


( A ( B holds if and if B( ( A( (Shown)


[N.B.In the textbook there will be B( ( A( instead of B( ( A]
(d)
Let, x ( A ( B(

So, x ( A and x ( B(

( x ( A and x ( A( [( B( ( A(]


( x ( A and x ( A


( x ( A \ A


( x ( (

( A ( B( ( (

Again, let, x ( (

So x ( A \ A


( x ( A and x ( A


( x ( A and x ( A(

( x (A and x ( B( [( B( ( A(]


( x ( A ( B(

( ( ( A ( B(

( A ( B( = (

( A ( B holds if and if A ( B( = ( (Shown)
(e)
See the solution of Creative Broad Questions from Activity 8(a) ; page-17
Activity: 3. Show that, 

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

(c)
A\B ( A   (d) A ( B then, A ( (B\A) = B


(e)
A ( B = ( then, A ( B(, A ( B( = A and A ( B( = B(


(Text page-12
Solution: 
(a) 
Let, x ( A \ B


So, x ( A and x ( B


(
 x ( A


Since, A (  A ( B (x ( A ( B

( A \ B (  A ( B  (Shown)
(b) 
See the solution of Creative Broad Questions from Activity 7(b) ; page-16
(c)
Let, x ( A \ B


So, x ( A and x ( B

(
x ( A and x ( B(
(
x ( A

( A \ B ( A (Shown)

(d)
Let, x ( A ( (B \ A) 

So, x ( A or, x ( (B \ A)
( x ( A or, (x ( B and x ( A)
( x( B [( A ( B]

( A ( (B \ A) ( B

Again, let, x ( B

or, x ( B \ A [( A ( B]

( x ( A ( (B \ A)

( B ( A ( (B \ A)

( A ( B then, A ( (B \ A) = B. (Shown)
(e)
Given, A ( B = (

( A = B(

Now, let, x ( A


( x ( B( [( A = B(]


( A ( B( (Shown)


Let, x ( A ( B(

( x ( A and x ( B(

( x ( A and x ( A [( A = B(]


( x ( A ( A


( x ( A


( A ( B( ( A


Again, let, x ( A


( x ( A ( A


( x ( A and x ( A


( x ( A and x ( B(

( x ( A ( B(

( A ( A ( B(

( A ( B( = A (Shown)


and let, x ( A ( B(

( x ( A or, x ( B(

( x ( B( or, x ( B( [( A = B(]


( x ( B( ( B(

( x ( B(

( A ( B( ( B(

Again, let, x ( B(

( x ( B( ( B(

( x ( B( or, x ( B(

( x ( A or, x ( B(

( x ( A ( B(

( B( ( A ( B(

( A ( B( = B( (Shown)
Activity: 4. Show that, (a) (A ( B)( = A( ( B(
(b)
(A(B(C)( = A( ( B( ( C( 

(c)
(A ( B ( C)( = A( ( B( ( C( 
(Text page-12
Solution: 

(a)
See the solution of Creative Broad Questions from Activity 7(c) ; page-16
(b)
See the solution of Creative Broad Questions from Activity 8(b) ; page-17
(c) 
See the solution of Creative Broad Questions from Activity 8(c) ; page-17
Activity: 1. In each of the following cases, describe all possible one-one correspondence between the sets A and B:  
                 (Text page-19
(a)
A = {a, b}, B = {1, 2}

(b)
A = {a, b, c}, B = {a, b, c}

Solution: (a) Given, A = {a, b}; B = {1, 2}

All possible one-one correspondence between the sets A and B are shown in the following figure:

(b) Given, A = {a, b, c}, B = {a, b, c}


All possible one-one correspondence between the sets A and B are shown in the following figure:


Activity: 2. For each one-one coresspndence described in the above question, describe the set

F = {(x, y) : x ( A, y ( B} and x ( y in the roaster method.
(Textpage-16
Solution: Given, F = {(x,y) : x (A, y (B, x (y}

(a)
In this case one-one correspondence between the sets A and B can be built up. From the figure we can express the set F in Roaster method.

For the 1st one-one correspondence, 
F1 = {(a, 1), (b, 2)}

For the 2nd one-one correspondence, 
F2 = {(a, 2), (b, 1)}

(b)
In this case, the number of one-one correspondence between A and B is 6. From the figure, we can express the set F in the roaster method.


For the 1st one-one correspondence, 
F1
= {(a,a), (b, b), (c, c)}



For the 2nd one-one correspondence, 
F2
= {(a, a), (b, c), (c, b)}



For the 3rd one-one correspondence , F3
= {(a, b), (b, a), (c, c)}



For the 4th one-one correspondence , F4
={(a, b), (b, c), (c, a)}

For the 5th one-one correspondence , F5
= {(a, c), (b, a), (c, b)}


For the 6th one-one correspondence, F6
= {(a, c), (b, b), (c, a)}

Activity: 3. Let A = {a, b, c, d}and B = {1, 2, 3, 4}. Describe a subset F of A × B such that, associating the second component of each ordered pair in that subset with its first component, yields an one-one correspondence of A and B in which a↔3 .
(Text page-17
Solution: Given, A = {a, b, c, d} and B = {1, 2, 3, 4}

( A ( B = {(a, 1), (a, 2), (a, 3), (a, 4), (b, 1), (b, 2), (b, 3), (b, 4), (c, 1), (c, 2), (c, 3), (c, 4), (d,1) (d, 2), (d, 3),  (d, 4)}

F is the subset of A ( B that is F ( A ( B, then

F = {(a, 1), (b, 2), (c, 3), (d, 4)} 

[( There will be one-one correspondence between the 1st term and the 2nd term]

But, given that, a ( 3

( In this case, the mapping of order pairs included in F is shown in the following figure:


( F = {(a, 3), (b, 1), (c, 2), (d, 4)}

Activity: 4. Show that the sets, A = {1, 2, 3, ......, n}

and B = {1, 2, 22,....2n (1 } are equivalent.
(Textpage-17
Solution: Given, A = {1, 2, 3,........, n} 

and B = {1, 2, 22..........,2n ( 1} 
One-one correspondence between the sets A and B are shown in the following figure:

So, the sets are equivalent.
This correspondence can be described by 

A ( B: k ( 2k(1, k ( A.

Activity: 5. Show that the set, S = {3n : n = 0 or, n ( ( } is equivalent to (.
(Text page-17
Solution: See the solution of Creative Broad Questions from Activity 9(b) ; page-17
Activity: 6. Describe a proper subset of the above set S which is equivalent to S.
(Textpage-17
Solution: The set describe in the above, 

S = {1, 3, 32,.........,3n,........} 
Now, we write a set F as follows, F = { 3k : k ( S}   

 [that is, each element of F is 3 times the similar element of S]

That, 
F = {3, 32, 33, .......... , 3n +1,............}

Every member of this set belongs to the set S.
Now, we see a one-one correspondence between the sets S and F.


Since, every member of the set F belongs to the set S and there is at least one member of the set S which does not belong to the set F. That is 1. So it can be said that F is the proper subset of S and which is equivalent to S.
Activity: 7. Show that, A = {1, 3, 5, 7,......} of all odd natural numbers is an infinite set.
(Text page-17
Solution: See the solution of Creative Broad Questions from Activity 9(c) ; page-17
Activity: 1. Out of 30 students of a class, 20 students like football and 15 like cricket. Every student likes at least one of two the games. How many students like both the games ?
(Text page-20

Solution: See the solution of Creative Broad Questions from Activity 13(a, b) ; page-19
Activity: 2. Among a certain group of  persons, 50 can speak Bangla, 20 can speak English, and 10 can speak both Bangla and English. How many of these persons can speak at least one of the two languages ?                           
(Text page-20


Solution: Let, S be the set of the persons who can speak at least one of the two languages. B and E are two sets of the persons who can speak Bangla and English respectively.



So according to the question, 


n(B) = 50, n(E) = 20, n(B ( E) = 10


Again,, n (S) = n (B ( E)


Now,, n (S) = n (B ( E)


= n(B) + n(E) ( n(B ( E)


= 50 + 20 ( 10


= 70 ( 10 = 60


( The number of persons who can speak at least one of the two languages is 60 persons.


Ans: 60 persons.
Activity: 3. Out of 100 students of the Institute of Modern Languages of the University of Dhaka, 42 have taken French, 30 have taken German, 28 have taken Spanish, 10 have taken French and Spanish, 8 have taken German and Spanish, 5 have taken German and French, while 3 students have taken all three Languages.
(Textpage-20
(i) How many students have taken none of the three languages?

(ii) How many students have taken just one of the three languages?

(iii) How many students have taken precisely two of the three languages?

Solution: Let, the set of all students be U, the set of students who have taken  French be F, the set of students who have taken German be G, the set of students who have taken Spanish be S.



n (U) = 100,  n (F) = 42,  n (G) = 30,  n (S) = 28, 


n (F ( S) = 10,  n (G ( S) = 8,   n (G ( F) = 5, 


n (S ( G ( F) = 3

(i) and (ii) :
See the solution of Creative Broad Questions from Activity 12; page-18 

(iii)
 The number of students who have taken only French and Spanish, n (F ( S) – n (F ( G ( S) = 10 – 3 = 7



The number of students who have taken only French and German, n (F ( G) – n (F ( G ( S) = 5 – 3 = 2




The number of students who have taken only German and Spanish, n (G ( S) – n (F ( G ( S) 

= 8 – 3 = 5





         


( The number of students have taken precisely two of the three languages = (7 + 2 + 5) = 14 students. 
Ans: 14 students.
Activity: 4. Out of 50 students of  humanities section of Class Nine of a school, 29 have taken Civics, 24 have taken Geography, 11 have taken both Civics and Geography. How many students have taken neither Civics or Geography ?
(Text page-20

Solution: Let, the set of all students be S,


The set of students who have taken Civics be C, 


The set of students who have taken Geography be G

The set of students who have taken one or both the sets = C ( G


According to the question, n(S) = 50, n(C) = 29, n(G) = 24


and n(C ( G) = 11


We know that, n(C ( G) = n(C) + n(G) – n(C ( G)




= 29 + 24 – 11 


= 53 – 11 


= 42


The number of students have taken neither Civics or Geography, 

n(S) – n(C ( G) = 50 – 42 = 8 (Ans)

Exercise-1.2 ( Sets and Functions
Activity: Describe the relation “x is square of y” as a set of ordered pair in set z.
 (Text page-24
Solution: Z = {(x, y) : x = y2}

Activity: 1. Which one of the following relations is not function ? Give reasons.
(Text page-29







Solution: (b) The relation is not a function because from the figure we observe that, 2 ( 3, 2 ( 1 and    8 ( 1, 8 ( 9. There are two images of the same element. So no.(b) is not a function.
Activity: 2. A function is defined by ( : x ( 4x + 2 with domain D = {(1, 3, 5} then find its image set.


(Textpage-29

Solution: The image of (1 under ( is (1 ( 4((1) + 2


( (((1) = ( 2

The image of 3 under ( is 3 ( 4.3 + 2 


( f(3) = 14

The image of 5 under ( is 5 ( 4.5 + 2


( f(5) = 22
(
The set of images of the function = {(2, 14, 22}

That is,    











       f : D ( R

Activity: 3. Describe the given relation S in roaster method and find which of these are

function. Find Dom S and range S, where A = {(2, (1, 0, 1, 2}.                              
(Text page-29
(a) 
S = {(x, y) : x ( A, y ( A and x + y = 1}
(b)
S = {(x, y) : x ( A, y ( A and x – y = 1}
(c)
S = {(x, y) : x ( A, y ( A and y = x2}


(d)
S = {(x, y) : x ( A, y ( A and y2 = x}


Solution: 


(a)
Here, given relation, 


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

Where A = {–2, –1, 0, 1, 2}

Now, x + y = 1 or, y = 1 – x


For every x ( A, we find the value of y = 1 – x :

	x
	– 2
	– 1
	0
	1
	2

	y = 1 – x
	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)}


So, dom S = {–1, 0, 1, 2} and range S = {2, 1, 0, – 1}
(b)
See the solution of Creative Broad Questions from Activity 1(a), (b) ; page-34
(c)
Here, given relation, S = {(x, y) : x ( A, y ( A and y = x2};


Where, A = {–2, –1, 0, 1, 2}


Now, For every x ( A, we find the value of y = x2:

	x 
	 – 2
	– 1
	0
	1
	2

	y = x2
	4
	 1
	0
	1
	4



But 4 ( A



( (–2, 4) ( S and (2, 4) ( S


( S = {(x, y) : x ( A, y ( A and y = x2}


= {(–1, 1), (0, 0) (1, 1)}


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

(d)
See the solution of Creative Broad Questions from Activity 2(a), (b) ; page-34
Activity: 4. For the function defined by F(x) = 2x ( 1                                    
(Text page-29

(a)
Find F((2), F(0) and F(2).
(b)
Find F eq \b(\f(a + 1,2)) where a ( (
(c)
If F(x) = 5, find x.
(d)
If F(x) = y, find x where y ( (.

Solution: 
(a) 
Given, F(x) = 2x – 1 

F(– 2) = 2(–2) – 1 = – 5


F(0) = 2.0 – 1 = – 1


F(2) = 2.2 – 1 = 4 – 1 = 3


Ans: ( 5, – 1, 3
(b) 
Here, F(x) = 2x – 1 

( F  eq \b(\f(a + 1,2))  = 2  eq \b(\f(a + 1,2)) – 1 
= a + 1 – 1 = a

Ans: a

(c)
Given, F(x) = 2x – 1 and  F(x) = 5


(
2x – 1 = 5



or,
2x = 5 + 1


or,
2x = 6


(
x =  eq \f(6,2) = 3

Ans: 3

(d)
Given, F(x) = 2x – 1 and F(x) = y 

(
2x – 1 = y


or,
2x = y + 1


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

Ans:  eq \f(y + 1,2) 
Activity: 1. For each one-one function find the related ( –1 if exists:
(Text page-33

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

(c) ( : x (  eq \f(2x + 3,2x – 1) , x (  eq \f(1,2) 
Solution: 

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


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

or,
xy ( y = 3

or,
xy = 3 + y

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

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


(
( (1(x) =  eq \f(3 + x,x) ;  x ( 0

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

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

or,
xy ( 2y = 2x

or,
xy ( 2x = 2y

or,
x (y(2) = 2y


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

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


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

(c) 
Let, y = ((x) 

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

or,
2xy ( y = 2x + 3

or,
2xy ( 2x = 3 + y

or,
x(2y ( 2) = 3 + y

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

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


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

Activity: 2. Given ( (x) =  eq \f(4x – 9,x – 2) , x ( 2 of the function if ( –1 exists,
(Text page-33

(a) Find ( –1 (–1) and ( –1 (1).

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

Solution:
(a)
See the solution of Creative Broad Questions from Activity 3(b); page-35
(b)
See the solution of Creative Broad Questions from Activity 3(c) ; page-35
Activity: 3. Given ( (x) =  eq \f(2x + 2,x – 1) , x ( 1 of the function if ( –1 exists,
(Text page-33

(a) Find ( –1(3).

(b) If ( –1 (p) = kp, express k in terms of p.
Solution: 

(a) 
See the solution of Creative Broad Questions from Activity 5(b) ; page-36
(b)
See the solution of Creative Broad Questions from Activity 5(c); page-36
Activity: 4. Ascertain whether each relation F below is a function. If F is a function, find its domain and range, Also ascertain whether it is one-one:



(Text page-33

(a) F{(x, y) ( (2 : y = x}


(b) F{(x, y) ( (2 : y = x2}


(c) F{(x, y) ( (2 : y2 = x}

(d) F{(x, y) ( (2 : y =  eq \r(x) }

Solution:
(a)
F = {(x, y) ( (2 : y = x}



= {(1, 1),  eq \b(\f(1,2)(  \f(1,2)) , (3, 3), ((4, (4), ..................}


( F is a function. Because, there is no two distinct order pairs which have same first element.

dom F = (

range F = (

There is not more than one order pair of the above relation which have the same 2nd element.  


So, it is a one-one function.
(b) 
See the solution of Creative Broad Questions from Activity 4(a), (b) ; page-35
(c)
F = {(x, y) ( (2 : y2 = x}



= {(x, y) ( (2 : y = (  eq \r(x) }



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

Here, F is not a function. Because, there have some distinct order pairs which have same first element such as (1, 1), (1, (1), (4, 2), (4, (2) etc.

That is, (1, 1) ( F then (1, (1) ( F.

So, F is not a function.

dom F = (+

range F = (.

(d)
See the solution of Creative Broad Questions from Activity 7(a), (b) ; page-36
Activity: 5. (a) If ( : {–2, –1, 0, 1, 2} ( {–8, –1, 0, 1, 8} is defined by ((x) = x3 , show that, ( is one-one and onto.
(Text page-33
Solution:
(a) See the solution of Creative Broad Questions from Activity 8(b) ; page-37
Activity: (b) ( : {1, 2, 3, 4} ( ( is a function which is defined by ( (x) = 2x + 1. Show that f  is a one-one function but not an onto function.
(Text page-33
Solution:
(b)
( : {1, 2, 3, 4} ( (

Let, A = {1, 2, 3, 4}


Given, ((x) = 2x + 1



((1) = 2.1 + 1 = 3



((2) = 2.2 + 1 = 5



((3) = 2.3 + 1 = 7



((4) = 2.4 + 1 = 9

So, it is observed that, for distinct values of x distinct images are obtained.

( ( is one-one function but it is not onto function. Because ((A)  (  ( and ((A) ( (.

So, ( is one-one function but it is not onto function. 

(Shown)

Activity: 1. Express the following functions in the standard form:
(Text page-35

(a) y – 2 = 3(x – 5)
(b) y – 2 =  eq \f(1,2) (x + 3)


(c) y – (5) = – 2(x + 1) 
(d) y – 5 =  eq \f(4,3) (x – 3)

Solution: (a) y ( 2 = 3(x ( 5)


or,
y ( 2 = 3x ( 15

or,
y = 3x ( 15 + 2


(
y = 3x ( 13

( Standard form of the function: ((x) = 3x ( 13
(b) 
y ( 2 =  eq \f(1,2) (x + 3)


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

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

(
y =  eq \f(1,2) x +  eq \f(7,2) 

( Standard form of the function: ((x) =  eq \f(1,2) x +  eq \f(7,2) 
(c) 
y ( 5 = – 2(x + 1)


or,
y = ( 2x ( 2 + 5

or,
y = ((2)x + 3


( Standard form of the function: ((x) = 3 – 2x

(d) 
y ( 5 =  eq \f(4,3) (x ( 3)


or,
y =  eq \f(4,3) x ( 4 + 5

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

( Standard form of the function: ((x) =  eq \f(4,3) x + 1

Activity: 2. Draw the graphs:
(Text page-36

(a) y = 3x – 1
(b) x + y = 3

(c) x2 + y2 = 9
(d) y =  eq \f(1,3) x + 1
Solution:
(a) 
Let, y = ((x) = 3x ( 1

The corresponding values of y for the values of x from -2 to 2 are shown in the following table:
	x
	(2
	(1
	0
	1
	2

	y
	(7
	(4
	(1
	2
	5



Now, draw x-axis along XOX( and y-axis along YOY( conveniently. Taking each two sides of the smallest squares along with both axes of the graph

paper as one unit, plot the points (x, y). Joining the points easily to each other we get the graph of y = ((x) which is shown as follows- 


(b) 
Let, y = ((x) = 3 ( x

The corresponding values of y for the values of x from -2 to 2 are shown in the following table:
	x
	(2
	(1
	0
	1
	2

	y
	5
	4
	3
	2
	1



Now, draw x-axis along XOX( and y-axis along YOY( conveniently. Taking each two sides of the smallest squares along with both axes of the graph paper as one unit, plot the points (x, y). Joining the points easily to each other we get the graph of y = ((x) which is shown as follows (

(c)  See the solution of Creative Broad Questions from Activity 10(c) ; page-38
(d) See the solution of Creative Broad Questions from Activity 9(c) ; page-37
Exercise-2 ( Algebraic Expressions
Activity: 1. Ascertain which one of the following expressions is polynomial :
 (Text page-41
(a) 2x3

Solution: Here, coefficient of x3, c = 2


and degree of x, p = 3 which is non-negative integer.

So, the expression is of the form cxp.

( The given expression is a polynomial.

Ans: Polynomial.
(b)
7 ( 3a2 

Solution: 7 – 3a2 = – 3a2 + 7

      Here, the first term of the expression = –3 a2, whose coefficient, c = – 3 and degree of a, p = 2 which is non-negative integer whose expression is of the form cxp and the other term is a constant.

So, the given expression is a polynomial.

Ans: Polynomial.
(c)
x3 + x(2 


Solution: x3 + x(2


 Here, coefficient of the 1st term x3, c =1.


Degree of x, p = 3 which is non-negative integer.

(x3 is of the form cxp.

Coefficient of the 2nd term x–2, c = 1.


Degree of the 2nd term, p = (2 which is not non-negative integer.

( x(2 is not of the form cxp.

So, the given expression is not a polynomial.

Ans: Not polynomial.
(d)
 eq \f(a2 + a,a3 ( a) 

Solution:  eq \f(a2 + a,a3 ( a) =  eq \f(a(a + 1),a(a2 ( 1)) =  eq \f(a + 1,(a + 1) (a ( 1)) =  eq \f(1,a ( 1) =  eq \f(1,a ( 1) , a ( 1 which is not of the form cxp.


So, the given expression is not a polynomial.

Ans: Not polynomial.
(e)
5x2 ( 2xy + 3y2

Solution: 5x2 ( 2xy + 3y2

Here, the expression is of the form cxpyq 


So, the given expression is a polynomial.

Ans: Polynomial.
(f)
6a + 3b

Solution: 6a + 3b

The expression is of the form cxpyq

So, the given expression is a polynomial.

Ans: Polynomial.
(g)
C2 +  eq \f(2,0)  ( 3

Solution: The given expression is undefind. Because, nothing is divisible by zero.

So, the expression is not a polynomial.

Ans: Not polynomial.
(h)
3 eq \r(n ( 4) 

Solution: 3 eq \r(n ( 4) =  eq \r(9(n ( 4))  =  eq \r(9n ( 36) 

Here, the expression is not of the form cxp.


So, the given expression is not a polynomial.

Ans: Not polynomial.
(i)
2x(x2 + 3y)

Solution: 2x(x2 + 3y) = 2x3 + 6xy


Here, the expression is of the form cxpyq.


So, the given expression is a polynomial.

Ans: Polynomial.
(j)
3x ( (2y + 4z)

Solution: 3x ( (2y + 4z) = 3x ( 2y ( 4z


Here, the expression is of the form cxpyqzr.


So, the given expression is a polynomial.

Ans: Polynomial.
(k)
 eq \f(6,x) + 2y

Solution:  eq \f(6,x) + 2y = 6x(1 + 2y


Here, the expression is not of the form cxpyq Because the degree of x is not non-negative integer.

So, the given expression is not a polynomial.

Ans: Not polynomial.
(l)
 eq \f(3,4) x ( 2y

Solution:  eq \f(3,4) x ( 2y


 Here, the expression is of the form cxpyq.


So, the given expression is a polynomial.

Ans: Polynomial.
Activity: 2. Ascertain the polynomials according to the variable:
(Text page-41
(a)
x2 + 10x + 5


Solution: x2 + 10x + 5 is a polynomial of one variable x whose number of terms is 3.
(b)
3a + 2b


Solution: 3a + 2b is a polynomial of two variables a and b whose number of terms is 2.
(c)
4xyz


Solution: 4xyz is a polynomial of three variables x, y and z whose number of terms is 1.
(d)
2m2n ( mn2

Solution: 2m2n ( mn2 is a polynomial of two variables m and n whose number of terms is 2.
(e)
7a + b ( 2


Solution: 7a + b ( 2 is a polynomial of two variables a and b whose number of terms is 3.
(f)
6a2b2c2

Solution: 6a2b2c2 is a polynomial of three variables a, b and c whose number of terms is 1.
Activity: 3. Express each of the following polynomials (i) as a polynomial of the variable x in its standard form, and ascertain its degree, leading coefficient and constant term ; (ii) as a polynomial of the variable y in its standard form, and ascertain its as a polynomial in y degree, leading coefficient and constant term as a polynomial of the variable y .
(Text page- 41 and 42

(a) 3x2 ( y2 + x ( 3; (b) x2 ( x6 + x4 + 3 ; 


(c) 5x2y ( 4x4y4 ( 2; (d) x + 2x2 + 3x3 + 6; 


(e) 3x3y + 2xyz ( x4
Solution: 

(a) 
(i) 3x2 ( y2 + x ( 3 = 3x2 + x – y2 ( 3


Which is the standard form of a polynomial of the variable x.

Here, degree of the polynomial= 2


Leading coefficient = 3

and constant term = – y2 (3


Ans: 3x2 + x – y2 ( 3, Degree is 2, Leading coefficient is 2, Constant term is – y2 (3.

(ii) Given expression = 3x2 ( y2 + x ( 3


Considering x as constant and y as variable the given expression will be,

– y2 + (3x2 + x – 3)y0 

Which is the standard form of a polynomial of the variable y.

Here, degree of the variable y = 2


Leading coefficient = (1

Constant term = 3x2 + x – 3


Ans: – y2 + (3x2 + x – 3) y(; Degree is 2, Leading coefficient is – 1; 


Constant term is (3x2 + x – 3).

(b) (i) x2 ( x6 + x4 + 3 = (x6 + x4 + x2 + 3


Which is the standard form of a polynomial of the variable x.

Here, degree of the polynomial = 6


Leading coefficient = (1

and constant term = 3


Ans: (x6 + x4 + x2 + 3, Degree is 6, Leading coefficient is (1, Constant term is 3.


(ii) Given expression = x2 ( x6 + x4 + 3 = (x6 + x4 + x2 + 3


Considering x as constant and y as variable the given expression will be,

(( x6 + x4 + x2  + 3 )y0

Which is the standard form of a polynomial of the variable y.

Here, degree of the variable y = 0


Leading coefficient = (x6 + x4 + x2 + 3

Constant term = 0

Ans: (–x6 + x4 + x2 + 3)y(; Degree is 0; 


Leading coefficient is (–x6 + x4 + x2 + 3); Constant term is 0
(c) (i) 5x2y ( 4x4y4 ( 2


= (4x4y4 + 5x2y ( 2


Which is the standard form of a polynomial of the variable x.

Here, degree of the polynomial = 4 


Leading coefficient = (4y4

and constant term = (2


Ans: ( 4x4y4 + 5x2y ( 2, Degree is 4, Leading coefficient is ( 4y4, Constant term is ( 2


(ii) Given expression = 5x2y ( 4x4y4 ( 2


Considering x as constant and y as variable the given expression will be,

((4x4)y4 + (5x2)y ( 2

Which is the standard form of a polynomial of the variable y.

Here, degree of the variable y = 4


Leading coefficient = ( 4x4

Constant term = (2

Ans: (–4x4)y4 + (5x2)y – 2; Degree is 4; Leading coefficient is – 4x4; Constant term is –2
 (d)
(i) x + 2x2 + 3x3 + 6


= 3x3 + 2x2 + x + 6


Which is the standard form of a polynomial of the variable x.

So, degree of the polynomial = 3


Leading coefficient = 3

and constant term = 6


Ans: 3x3 + 2x2 + x + 6, Degree is 3, Leading coefficient is 3, Constant term is 6.

 
(ii) Given expression = x + 2x2 + 3x3 + 6




= 3x3 + 2x2 + x + 6


Considering x as constant and y as variable the given expression will be,

(3x3 + 2x2 + x+ 6)y0 


Which is the standard form of a polynomial of the variable y.

Here, degree of the variable y = 0


Leading coefficient = 3x3 + 2x2 + x + 6

Constant term = 0

Ans: (3x3 + 2x2 + x + 6) y(; Degree is 0; Leading coefficient is (3x3 + 2x2 + x + 6); Constant term is 0
(e)
(i) 3x3y + 2xyz ( x4

= (x4 + 3x3y + 2xyz


Which is the standard form of a polynomial of the variable x.

So, degree of the polynomial = 4


Leading coefficient = (1

and constant term = 0


Ans: ( x4  + 3x3y + 2xyz, Degree is = 4; Leading coefficient is = ( 1, Constant term is = 0

 
(ii) Given expression = 3x3y + 2xyz ( x4



          = (3x3 + 2xz)y ( x4

Considering x as constant and y as variable the given expression will be,

(3x3 + 2xz)y ( x4

Here, degree of the variable y = 1


Leading coefficient = 3x3 + 2xz

Constant term = (x4


Ans: (3x3 + 2xz) y – x4; Degree is 1; Leading coefficient is 3x3 + 2xz; Constant term is –x4.

Activity: 4. If P(x) = 2x2 + 3 then find P(5), P(6), P eq \b(\f(1,2)) .
(Text page-42

Solution:Given, P(x) = 2x2 + 3


(
P(5) = 2.52 + 3 = 53



P(6) = 2.62 + 3 = 75


and
P eq \b(\f(1,2)) = 2.  eq \b(\f(1,2))2 + 3 = 2. eq \f(1,4) + 3 =  eq \f(1,2)  + 3 =  eq \f(7,2) 

Ans: 53, 75,  eq \f(7,2) 
Activity: 1. Find the remainder of P(x) = 2x4 ( 6x3 + 5x ( 2 upon division by each of the following polynomials.       
(Text page-48
(i) x ( 1 (ii) x ( 2 (iii) x + 2 (iv) x + 3 (v) 2x ( 1 (vi) 2x + 1


Solution: Given, p(x) = 2x4 ( 6x3 + 5x ( 2


(i) We divide P(x) by x ( 1,


x ( 1)2x4 ( 6x3 + 5x ( 2(2x3 ( 4x2 ( 4x + 1



  2x4 ( 2x3



( 4x3 + 5x




( 4x3 + 4x2



( 4x2 + 5x ( 2




( 4x2 + 4x




x ( 2




x ( 1




( 1


(
Required remainder = (1


(ii) We divide P(x) by x ( 2,


x ( 2)2x4 ( 6x3 + 5x ( 2(2x3 ( 2x2 ( 4x ( 3



  2x4 ( 4x3



( 2x3 + 5x




( 2x3 + 4x2



( 4x2 + 5x




( 4x2 + 8x




( 3x ( 2




( 3x + 6




( 8


(
Required remainder = (8


(iii)
We divide P(x) by x + 2,


x + 2)2x4 ( 6x3 + 5x ( 2(2x3 ( 10x2 + 20x ( 35



  2x4 + 4x3



( 10x3 + 5x




( 10x3 ( 20x2



20x2 + 5x




20x2 + 40x




( 35x ( 2




( 35x ( 70




68


(
Required remainder = 68


(iv)
We divide P(x) by x + 3,


x + 3)2x4 ( 6x3 + 5x ( 2(2x3 ( 12x2 + 36x ( 103



  2x4 + 6x3



( 12x3 + 5x




( 12x3 ( 36x2



36x2 + 5x




36x2 + 108x




( 103x ( 2




( 103x ( 309




307


(
Required remainder = 307


(v)
We divide P(x) by 2x ( 1,


2x ( 1)2x4 ( 6x3 + 5x ( 2 (x3 (  eq \f(5,2) x2 (  eq \f(5,4) x +  eq \f(15,8) 


  2x4 ( x3



( 5x3 + 5x




( 5x3 +  eq \f(5,2) x2



(  eq \f(5,2) x2 + 5x




(  eq \f(5,2) x2 +  eq \f(5,4) x




 eq \f(15,4) x ( 2




 eq \f(15,4) x (  eq \f(15,8) 



(  eq \f(1,8) 

(
Required remainder = (  eq \f(1,8) 

(vi)
See the solution of Creative Broad Questions from Activity 2(b) ; page-56
Activity: 2. Find the remainder by using the Remainder Theorem :
(Text page-48

(i) Dividend : 4x3 ( 7x + 10, Divisor : x ( 2

(ii) Dividend : 5x3 – 11x2 – 3x + 4, Divisor : x + 1


(iii) Dividend : 2y3 – y2 – y – 4, Divisor : y + 3


(iv) Dividend : 2x3 + x2 – 18x + 10, Divisor : 2x + 1

Solution: (i) Given,


Dividend : 4x3 ( 7x + 10,



Divisor : x ( 2


Let, p(x) = 4x3 ( 7x + 10


According to the remainder theorem the remainder will be p(2)


(
p(2) = 4.23 ( 7.2 + 10




= 32 ( 14 + 10




= 28


(
Required remainder = 28


(ii) 
Given,


Dividend : 5x3 ( 11x2 ( 3x + 4



Divisor : x + 1 = x ( ((1)


Let, p(x) = 5x3 ( 11x2 ( 3x + 4


So, according to the remainder theorem the remainder will be p((1)


(
p((1) = 5.((1)3 ( 11.((1)2 ( 3.((1) + 4




= (5 ( 11 + 3 + 4 = ( 16 + 7 = ( 9


(
Required remainder = ( 9


(iii) 
Given,


Dividend : 2y3 ( y2 ( y ( 4



Divisor : y + 3 = y ( ((3)


Let, p(y) = 2y3 ( y2 ( y ( 4


So, according to the remainder theorem the remainder will be p((3)


(
p((3) = 2.((3)3 ( ((3)2 ( ((3) ( 4




= (54 ( 9 + 3 ( 4 = – 67 + 3 = ( 64


(
Required remainder = ( 64


(iv) 
Given,


Dividend : 2x3 + x2 ( 18x + 10



Divisor : 2x + 1 = 2 eq \b(x + \f(1,2)) = 2 eq \b\bc\{(x ( \b((\f(1,2))) 

Let, p(x) = 2x3 + x2 ( 18x + 10


So, according to the remainder theorem the remainder will be p eq \b((\f(1,2)) 

(
p eq \b((\f(1,2)) = 2.  eq \b((\f(1,2))3 +  eq \b((\f(1,2))2  ( 18.  eq \b((\f(1,2))  + 10




= 2. (  eq \f(1,8)  +  eq \f(1,4)  + 18.  eq \f(1,2) + 10




= (  eq \f(1,4)  +  eq \f(1,4)  + 9 + 10 




= 19


(
Required remainder = 19

Activity: 3. Show that, (x – 1) is a factor of 

3x3 – 4x2 + 4x – 3.
(Text page-49

Solution: It is to be shown that, (x – 1) is a factor of 3x3 ( 4x2 + 4x ( 3.

Let, p(x) = 3x3 ( 4x2 + 4x ( 3


Now, p(1) = 3. (1)3 – 4 (1)2 + 4.1 – 3




= 3 – 4 + 4 – 3 = 7 – 7 = 0


( According to the factor theorem, (x ( 1) is a factor of p(x). (Shown)

Activity: 4. If x + 3 is a factor of the polynomial 

2x3 + x2 + ax – 9, find the value of a. 
(Text page-49 

Solution: Let, p(x) = 2x3 + x2 + ax ( 9


If (x + 3) be a factor of  p(x) then p((3) = 0


or,
2.((3)3 + ((3)2 + a.((3) ( 9 = 0


or,
( 54 + 9 ( 3a ( 9 = 0


or,
( 3a = 54


or,
a =  eq \f(54,(3) 

(
a = ( 18


(
Required value = (18

Activity: 5. Show that, x-3 is a factor of the polynomial x3 – 4x2 + 4x – 3.
(Text page-49 

Solution: It is to be shown that, x3 ( 4x2 + 4x ( 3 has a factor (x ( 3).

Let, p(x) = x3 ( 4x2 + 4x ( 3


Here, p(3) = 33 ( 4.32 + 4.3 ( 3




= 27 ( 4.9 + 4.3 ( 3




= 27 ( 36 + 12 ( 3




= ( 39 + 39




= 0


According to the factor theorem, (x ( 3) is a factor of p(x). (Shown)
Activity: 6. Find the remainder when by using the Remainder Theorem : P(x) = 2x3 – 5x2 + 7x – 8, is divided by x – 2.
(Text page-49 
Solution: Given, P(x) = 2x3 – 5x2 + 7x – 8 

According to the remainder theorem, if we divide P(x) by (x – 2), the remainder will be P(2).

( P(2) = 2·(2)3 – 5(2)2 + 7(2) – 8 


= 16 – 20 + 14 – 8 = 2
Ans: 2

Activity: 7. Show that x +1 and x −1 are two common factors of the polynomial 4x3 – 5x2 + 5x – 2.

(Text page-49 
Solution:
 The question is incomplete.
Activity: 8. Resolve into factors: 
(Text page-49 
(i) x3 + 2x2 ( 5x ( 6;
Solution: See the solution of Creative Broad Questions from Activity 4(c) ; page-57
(ii)
x3 + 4x2 + x ( 6 


Solution: Let, ( (x) = x3 + 4x2 + x ( 6

( ((1)  = (1)3 + 4(1)2 + 1 ( 6 = 1 + 4 + 1 ( 6 = 0

( (x ( 1) is a factor of ((x).

Now, x3 + 4x2 + x – 6



= x3 – x2 + 5x2 – 5x + 6x – 6


=  x2(x – 1) + 5x(x – 1) +6 (x – 1)


= (x – 1) (x2 + 5x + 6)


= (x – 1) (x2 + 3x + 2x + 6)


= (x – 1) {x(x + 3) + 2(x + 3)}


= (x – 1) (x + 2) (x + 3)

Ans: (x – 1) (x + 2) (x + 3)

(iii)
a3 ( a2 ( 10a ( 8 


Solution: Let, f(a) = a3 ( a2 ( 10a ( 8


(
f((1) = ((1)3 ( ((1)2 ( 10((1) ( 8



= ( 1 ( 1 + 10 ( 8 = 0


(
{a ( ((1)} 


That is, (a + 1) is a factor of f(a).

Now, a3 ( a2 ( 10a ( 8


=
a3 + a2 ( 2a2 ( 2a ( 8a ( 8


=
a2(a + 1) ( 2a(a + 1) ( 8(a + 1)


=
(a + 1) (a2 ( 2a ( 8)


=
(a + 1) (a2 ( 4a ( 2a ( 8)


=
(a + 1) {a(a ( 4) + 2(a ( 4)}


=
(a + 1) (a ( 4) (a + 2)  (Ans.)
(iv)
x4 + 3x3 + 5x2 + 8x + 5

Solution: Let, ((x) = x4 + 3x3 + 5x2 + 8x + 5


( (((1) = ((1)4 + 3((1)3 + 5((1)2 + 8((1) + 5



= 1 ( 3 + 5 ( 8 + 5



= 0

( {x ( ((1)} that is  (x + 1) is a factor of ((x).

Now, 
x4 +3x3 + 5x2 + 8x + 5



= x4 + x3 + 2x3 + 2x2 + 3x2 + 3x + 5x + 5



= x3(x +1) + 2x2(x + 1) + 3x(x + 1) + 5(x + 1)



= (x +1) (x3 +2x2 + 3x + 5)

Ans: (x +1) (x3 +2x2 + 3x + 5)
Activity: 1. Resolve into factors:
(Text page-53 and 54
(a) a(b2 – c2) + b(c2 – a2) + c(a2 – b2)

(b)
a2(b – c) + b2(c – a) + c2(a – b)

(c) 
a(b – c)3 + b(c – a)3 + c(a – b)3
(d)
bc(b2 – c2) + ca(c2 – a2) + ab(a2 – b2)

(e)
a4(b – c) + b4(c – a) + c4(a – b)
(f)
a2(b – c)3 + b2(c – a)3 + c2(a – b)3
(g)
x4(y2 – z2) + y4(z2 – x2) + z4(x2 – y2)

(h)
a3(b – c) + b3(c – a) + c3(a – b)

Solution:
(a) 
a(b2 – c2) + b(c2 – a2) + c(a2 – b2)


= ab2 ( c2a + bc2 ( a2b + c(a + b) (a ( b)


= – a2b + ab2 ( c2a + bc2 + (ca + bc) (a ( b)


= ( ab(a ( b) ( c2 (a ( b) + (ca + bc) (a ( b)


= (a ( b) ((ab ( c2 + ca + bc)


= (a ( b) {(a(b ( c) + c(b ( c)}


= (a (b) (b ( c) (c ( a)


Ans:  (a – b) (b – c) (c – a)

(b)
a2(b – c) + b2(c – a) + c2(a – b)


= 
a2b – ca2 + b2c – ab2 +c2(a – b)


= 
a2b – ab2 – ca2 + b2c + c2(a – b)


= 
ab(a – b) – c (a2 – b2) + c2(a – b)


= 
(a – b) {ab – c(a + b) + c2}


= 
(a – b) ( ab – ca – bc + c2)


= 
(a – b) {a(b – c) – c(b – c)}


= 
(a – b) (b – c) (a – c)


= 
( (a – b) (b – c) (c – a)

Ans: ( (a – b) (b – c) (c – a)
(c)

a(b – c)3 + b(c – a)3 + c(a – b)3
= a(b ( c)3 + b(c ( a)3 + c(a ( b)3

= a(b3 ( 3b2c + 3bc2 ( c3) + b(c3 ( 3c2a + 3ca2 ( a3) +

 c(a3 ( 3a2b + 3ab2 ( b3)

= ab3 ( 3ab2c + 3abc2 ( c3a + bc3 ( 3abc2 + 3a2bc (
 a3b + ca3 ( 3a2bc + 3ab2c ( b3c

= ab3 ( c3a + bc3 ( a3b + ca3 ( b3c

= ( a3b + ab3 ( c3a + bc3 + ca3 ( b3c

= ( ab(a2 ( b2) ( c3(a ( b) + c(a3 ( b3)

=  ( ab(a ( b) (a + b) ( c3 (a ( b) + c(a (b) (a2 + ab + b2)

= (a (b) {(ab (a + b) ( c3 + c(a2 + ab + b2)}

= (a ( b) ((a2b ( ab2 ( c3 + ca2 + abc + b2c)

= (a ( b) ((a2b + ca2 ( ab2 + abc + b2c ( c3)

= (a ( b) {(a2 (b ( c) ( ab (b ( c) + c(b2 ( c2)}

= (a (b) {(a2 (b ( c) ( ab(b ( c) + c(b + c) (b ( c)}

= (a ( b) (b ( c) ((a2 ( ab + bc + c2)

= (a ( b) (b ( c) (bc ( ab + c2 ( a2)

= (a ( b) (b ( c) {b(c ( a) + (c ( a) (c + a)}

= (a ( b) (b ( c) (c ( a) (a + b + c)
Ans: (a ( b) (b ( c) (c ( a) (a + b + c)
(d) 
bc(b2 – c2) + ca( c2 – a2) + ab(a2 – b2)


= 
b3c – bc3 + c3a – ca3 + ab (a2 – b2)


= 
c3a – bc3 – ca3 + b3c + ab(a2 – b2)


= 
c3(a – b) – c(a3 – b3) + ab(a2 – b2)


= 
(a – b) {c3 – c(a2 + ab + b2) + ab(a + b)}


= 
(a – b) (c3 – ca2 – abc – b2c + a2b + ab2)


= 
(a – b) (a2b – ca2 + ab2 – abc – b2c + c3)


= 
(a – b) {a2(b – c) + ab(b – c) – c(b2 – c2)}


= 
(a – b) (b – c) {a2 + ab – c(b + c)}


= 
(a – b) (b – c) (a2 + ab – bc – c2)


= 
(a – b) (b – c) (a2 – c2 + ab – bc)


= 
(a – b) (b – c) {(a + c) (a – c) + b(a – c)}


= 
(a – b) (b – c) (a – c) (a + b + c)


= 
– (a – b) (b – c) (c – a) (a + b + c)

Ans: – (a – b) (b – c) (c – a) (a + b + c)

(e)
a4(b – c) + b4(c – a) + c4(a – b)


= 
a4b – ca4 + b4c – ab4 + c4(a – b)


= 
a4b – ab4 – ca4 + b4c + c4(a – b)


= 
ab(a3 – b3) – c(a4 – b4) + c4 (a – b)


= 
ab(a – b)(a2 + ab + b2) – c (a + b)(a – b)(a2 + b2) +

 c4(a – b)


= 
(a – b) {ab(a2 + ab + b2) – c(a + b) (a2 + b2) + c4}


= 
(a – b) (a3b + a2b2 + ab3 – ca3 – ab2c – a2bc –

 b3c + c4)


= 
(a – b) (a3b – ca3 + ab3 – ab2c + a2b2 – a2bc –

 b3c + c4)


= 
(a – b) {a3(b – c) + ab2 (b – c) + a2b(b – c) –

 c(b3 – c3)}


= 
(a – b) (b – c) (a3 + ab2 + a2b – b2c – c3 – bc2)


= 
(a – b) (b – c) (a3 – c3 + ab2 – b2c + a2b – bc2)


= 
(a – b)(b – c) {(a – c) (a2 + ac + c2) + b2(a – c) +

 b(a2 – c2)}


= (a – b) (b – c) (a – c) {a2 + ac + c2 + b2 + b(a + c)}


= – (a – b) (b – c) (c – a) (a2 + b2 + c2 + ab + bc + ca)

Ans: – (a – b) (b – c) (c – a) (a2 + b2 + c2 + ab + bc + ca)
(f)
a2(b – c)3 + b2(c – a)3 + c2(a – b)3 

= a2(b3 ( 3b2c + 3bc2 ( c3) + b2(c3 ( 3c2a + 3ca2 ( a3)

 + c2 (a3 ( 3a2b + 3ab2 ( b3)

= a2b3 ( 3a2b2c + 3a2bc2 (c3a2 + b2c3 ( 3b2c2a +

 3a2b2c ( a3b2 + c2a3 ( 3a2bc2 + 3ab2c2 ( b3c2

= a2b3 ( c3a2 + b2c3 ( a3b2 + c2a3 ( b3c2

= a2b3 ( c3a2 ( a3b2 + c2a3 ( b3c2 + b2c3

= a2(b3 (c3) (a3(b2 ( c2) ( b2c2(b ( c)


= a2(b ( c) ( b2 + bc + c2) ( a3(b ( c) (b +c) ( b2c2 (b ( c)

= (b (c) (a2b2 + a2bc + c2a2 ( a3b ( ca3 ( b2c2)


= (b ( c) (a2bc ( a3b ( b2c2 + a2b2 + c2a2 ( ca3)


= (b ( c) {a2b (c (a)( b2(c2 ( a2) + ca2 (c ( a)}


= (b ( c)  (c ( a) (a2b ( b2c ( ab2 + ca2)


= (b – c) (c –a) (a2b – ab2 + ca2 – b2c)


= (b ( c) (c (a) {ab (a ( b) + c(a ( b) (a + b)}


= (b ( c) (c (a) (a ( b) (ab + ca + bc)


= (a ( b) (b (c) (c ( a) (ab + bc + ca)

Ans: (a ( b) (b (c) (c ( a) (ab + bc + ca)

(g)
  x4(y2 – z2) + y4(z2 – x2) + z4(x2 – y2)


= 
x4y2 – z2x4 + y4z2 – x2y4 + z4(x2 – y2)


= 
x4y2 – x2y4 – z2x4 + y4z2 + z4 (x2 – y2)


= 
x2y2(x2 – y2) – z2(x4 – y4) + z4(x2 – y2)


= 
(x2 – y2) {x2y2 – z2(x2 + y2) + z4}


= 
(x2 – y2) (x2y2 – z2x2 – y2z2 + z4)


= 
(x2 – y2) {x2(y2 –z2) – z2(y2 – z2)}


= 
(x2 – y2) (y2 – z2) (x2 – z2)


= 
– (x2 – y2) (y2 – z2) (z2 – x2)


= 
– (x + y) (x – y) (y + z) (y – z) (z + x) (z – x)


= 
– (x ( y) (y – z) (z – x) (x + y) (y + z) (z + x) 

Ans: – (x ( y) (y – z) (z – x) (x + y) (y + z) (z + x)

(h)
See the solution of Creative Broad Questions from Activity 6(b) ; page-58
Activity: 2. If   eq \f(x2 – yz,a)  =  eq \f(y2 – zx,b)  =  eq \f(z2 – xy,c)  ( 0, show that, 

(a + b + c) (x + y + z) = ax + by + cz.
(Text page-54 
Solution: Let,  eq \f(x2 ( yz,a) =  eq \f(y2 ( zx,b) =  eq \f(z2 ( xy,c) =  eq \f(1,k) 
( a = k(x2 ( yz) ... ... ... ... (i)


b = k (y2 ( zx) ... ... ... ... ...  (ii)


c = k(z2 ( xy) ... ... ... ... ... ...  (iii)

L.S. 
= (a + b + c) (x + y + z)


= {k(x2 ( yz) + k(y2 ( zx) + k(z2 ( xy)} (x + y + z)


= k(x + y + z) (x2 + y2 + z2 ( xy ( yz ( zx)


= k(x3 + y3 + z3 ( 3xyz)

R.S. 
= ax + by + cz


= k(x2 ( yz)x + k(y2 ( zx)y + k(z2 ( xy)z


= k(x3 ( xyz + y3 ( xyz + z3 ( xyz)


= k(x3 + y3 + z3 ( 3xyz)

( L.S. = R.S.
That is, (a + b + c) (x + y + z) = ax + by + cz  (Shown)

Activity: 3. If (a + b + c) (ab + bc + ca) = abc, show that, (a + b + c)3 = a3 + b3 + c3. 
(Text page-54

 
Solution: L.S. = (a + b + c)3

= (a + b + c)3 – 3abc + 3abc


= (a + b + c)3 – 3(a + b + c) (ab + bc + ca) + 3abc     

[ ( abc = (a + b + c) (ab + bc + ca) ]


= (a + b + c){(a + b + c)2 – 3(ab + bc + ca)} + 3abc


= (a + b + c) (a2 + b2 + c2 + 2ab + 2bc + 2ca 

– 3ab – 3bc – 3ca) + 3abc


= (a + b + c) (a2 + b2 + c2 – ab – bc – ca) + 3abc


= a3 + b3 + c3 – 3abc + 3abc   

[( (a + b + c)(a2 + b2 + c2 – ab – bc – ca) 

= a3 + b3 + c3 – 3abc] 


= a3 + b3 + c3



= R.S. 
( (a + b + c)3 = a3 + b3 + c3   (Shown)

Activity: Simplify:
(Text page-56
1.  
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Ans: 0
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= a + b + c
Ans: a + b + c

3.  eq \f(bc(a + d),(a – b)(a – c)) +  eq \f(ca(b + d),(b – c)(b – a)) +  eq \f(ab(c + d),(c – a)(c – b))
Solution: Given expression 
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But its numerator, abc(b – c) + abc(c – a) + abc(a – b)  = 0



and bc(b – c) + ca(c – a) + ab(a – b) = – (a – b)(b – c) (c – a)

( Given expression
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Solution: See the solution of Creative Broad Questions from Activity 6(c) ; page-58
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Given expression = 
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But  its numerator, a2(b – c) + b2(c – a) + c2(a – b) = – (a – b) (b – c) (c – a)
and bc(b – c) + ca(c – a) + ab(a – b)  = – (a – b) (b – c) (c – a)

( Given expression
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Ans: 2

Activity: Express as a sum of partial fraction :


(Text page-61
1.  eq \f(x2 + x – 1, x3 + x2 – 6x) 
Solution: See the solution of Creative Broad Questions from Activity 7(b) ; page-59
2.  eq \f(x2, x4 + x2 – 2)  

Solution:
 eq \f(x2, x4 + x2 – 2) 
=  eq \f(x2, x4 + 2x2 – x2 –2) 

=  eq \f(x2 ,x2 (x2 + 2) –1 (x2 + 2)) 

=  eq \f(x2, (x2 –1) (x2 + 2))  
=  eq \f(x2, (x+1) (x –1) (x2 + 2)) 
Let,  eq \f(x2, (x+1) (x –1) (x2 + 2))  (  eq \f(A,x + 1)  +   eq \f(B,x –1)  +  eq \f(Cx + D, x2 + 2)  ......(1)

Multiplying both sides of (1) by (x +1) (x –1) (x2 + 2) we get,

x2 ( A (x – 1) (x2 + 2) + B (x +1) (x2 + 2) 

       + (Cx+ D) (x + 1) (x –1).....(2)

Putting x = 1 in (2), we get, 

1 = B (1 + 1) (1 + 2)

or,  6B = 1   ( B =   eq \f(1,6) 
Putting x = – 1 in (2), we get,
1 = A (–1 –1) (1 + 2)

or,  – 6A = 1

( A = –   eq \f(1,6) 
Equating the coefficients of x3, x2 in (2), we get, 
A + B + C = 0

– A + B + D = 1

Putting A =  eq \f(1,6) , B = (  eq \f(1,6)  in A + B + C = 0, we get,    C = 0.

Putting A =  eq \f(1,6) , B = (  eq \f(1,6)  in – A + B + D = 1, we get,
 eq \f(1,6)  +  eq \f(1,6)  + D = 1.

or,  D = 1 –  eq \f(1,6)  –   eq \f(1,6) 
or,  D =  eq \f(6 – 1 – 1, 6) 
or,  D =   eq \f(4,6) 
( D =   eq \f(2,3) 
Now, putting the values of A, B, C and D in (1), we get,
 eq \f(x2 ,(x +1) (x –1) (x2 + 2))  = eq \f(\f((1,6),x + 1) + eq \f(\f(1,6),x ( 1) +  eq \f(C.0 + \f(2,3), x2 + 2) 
    = –  eq \f(1,6 (x +1))  +  eq \f(1,6 (x –1))  +  eq \f(2, 3(x2 + 2)) 
This is the required expression of the given fraction into the partial fraction.
Ans: –  eq \f(1, 6 (x + 1))  +  eq \f(1,6 (x – 1))  +   eq \f(2, 3 (x2 + 2)) 
3.   eq \f(x3, x4 + 3x2 + 2)  

Solution:  eq \f(x3, x4 + 3x2 + 2) =  eq \f(x3,x4 + x2 + 2x2 + 2) 
  =  eq \f(x3, x2 (x2 + 1) + 2 (x2 +1)) 
  =  eq \f(x3,(x2 + 1) (x2 + 2)) .

Let,  eq \f(x3,(x2 + 1) (x2 + 2))  (   eq \f(Ax + B, x2 + 1)  +  eq \f(Cx + D, x2 + 2)  ..........(1)

Multiplying both sides of (1) by (x2 + 1) (x2 + 2) we get,
x3 = (Ax + B) (x2 + 2) + (Cx + D) (x2 + 1) ..........(2)

Equating the coefficients of x3, x2, x and constant term, we get, 

A + C = 1

B + D = 0

2A + C = 0

2B + D = 0

Now,
2B + D = 0 


 B + D = 0

(subtracting) ( B = 0
Again,     2A + C = 0

                     A + C = 1

  (subtracting), A =  – 1

 ( D = 0    (   C = 2

Putting the values of A, B, C and D in (1), we get,
 eq \f(x3, (x2 +1) (x2 + 2))  =   eq \f(– x, x2 + 1)  +   eq \f(2x, x2 + 2) 
This is the required expression of the given fraction into the partial fraction.
Ans:  eq \f(– x, x2 + 1)  +   eq \f(2x, x2 + 2) 
4.  eq \f(x2, (x –1)3 (x – 2)) 
Solution: See the solution of Creative Broad Questions from Activity 8(c) ; page-59
5.  eq \f(1,1 – x3)  

Solution: Given expression,  eq \f(1,1 – x3)  =  eq \f(1,(1 – x) (1 + x + x2)) 
Let,   eq \f(1,(1 – x) (1 + x + x2))  (  eq \f(A,1 – x)  +  eq \f(Bx + C, 1 + x + x2)  .........(i)

Multiplying both sides of (i) by (1 –x) (1 + x + x2) we get,
1 ( A (1 + x + x2) + (Bx + C) (1 –x) ..............(ii)

Putting x = 1 in (ii), we get,
1 = A (1 + 1 + 1)

or, 3A = 1

( A =   eq \f(1,3) 
Equating the coefficients of x2, x , we get,
A – B = 0

A + B – C = 0

Putting A =   eq \f(1,3)  in A – B = 0, we get,

 B =  eq \f(1,3) 
Putting A =  eq \f(1,3) , B =   eq \f(1,3)  in A + B – C = 0, we get,
 eq \f(1,3)  +  eq \f(1,3)  – C = 0

or,  eq \f(2,3)  = C   ( C =  eq \f(2,3) .

Putting the values of A, B and C (i), we get,
 eq \f(1,(1 –x) (1 + x + x2))  =  eq \f(\f(1,3),1 – x) +  eq \f(\f(1,3) x + \f(2,3), 1 + x + x2) 
=  eq \f(1, 3 (1 –x))  +  eq \f(\f(x + 2,3), 1 + x + x2)  

=  eq \f(1, 3 (1 –x))  +  eq \f(x + 2, 3 (1 + x +x2)) 
This is the required expression of the given fraction into the partial fraction. 

Ans:  eq \f(1,3 (1 –x))  +  eq \f(x + 2, 3 (1 + x + x2)) 
6.  eq \f(2x, (x + 1) (x2 + 1)2) 
Solution: Let,   eq \f(2x, (x + 1) (x2 + 1)2)  (   eq \f(A, x + 1)  +   eq \f(Bx + C, x2 + 1)  


+  eq \f(Dx + E, (x2 + 1)2)  .....(1)

Multiplying both sides of (1) by (x + 1) (x2 + 1)2 we get,
2x ( A (x2 + 1)2 + (B x + C) (x + 1) (x2 +1) + (Dx + E) (x + 1) 

.........(2)

Putting x = – 1 in (2), we get,
2. (–1) = A (1 + 1)2
or, – 2 = A. 4

or, A = –   eq \f(2,4) 
( A = –   eq \f(1,2) 
Equating the coefficients of x4, x3, x2 and x, we get,
A + B = 0

or, –   eq \f(1,2)  + B = 0 [(A = –  eq \f(1,2) ]

( B =   eq \f(1,2) 
B + C = 0 

or,  eq \f(1,2)  + C = 0 ( C = –  eq \f(1,2) 
2A + B + C + D = 0

or, 2 .  eq \b(– \f(1,2)) +   eq \f(1,2)  –   eq \f(1,2)  + D = 0

or, – 1 + D = 0

( D = 1.

B + C + D + E =2

or,  eq \f(1,2) –  eq \f(1,2)  + 1 + E = 2

or, E = 2 – 1

( E = 1.

Now, putting the values of A, B, C, D and E in (1), we get,
 eq \f(2x,(x + 1)(x2 + 1)2)  

=  eq \f(– \f(1,2),x + 1)  +  eq \f(\f(1,2) x – \f(1,2), x2 + 1)  +  eq \f(x + 1,(x2 + 1)2)  

= –  eq \f(1, 2(x + 1))  +  eq \f(x –1, 2 (x2 + 1))  +  eq \f(x + 1, (x2 + 1)2) 
This is the required expression of the given fraction into the partial fraction.
Ans:  –  eq \f(1, 2 (x + 1))  +  eq \f(x –1, 2 (x2 + 1))  +  eq \f(x + 1, (x2 + 1)2) 
Exercise-4 ( Geometric Constructions
Activity: 1. The perimeter and the two angles adjoining the base of a triangle are given. Draw the triangle.                                      
(Text page-85
Solution: See the solution of Creative Broad Questions from Activity 1(a) and (b) ; page-102
Activity: 2. The base BC = 4.6 cm, (B = 45( and AB + CA = 8.2 cm. of the triangle are given. Draw the triangle.
(Text page-85
Solution: See the solution of Creative Broad Questions from Activity 2(a) and (b) ; page-103
Activity: 3. In a right angled triangle, one side has length 3.5cm, the sum of the lengths of the other side and the hypotenuse is 5.5 cm. are given. Draw the triangle.                
(Text page-85
Solution:


Particular Enunciation : In a right angled triangle the length of its one side is a = 3.5cm, the sum of the lengths of the other side and the hypotenuse is b = 5.5 cm. are given. It is required to draw the triangle.

Description of the Construction :


Step-1: Cut BC = a = 3.5 cm. from any ray BE. 


Step-2: Draw perpendicular CF at the point C on BC. 


Step-3: Cut CD = b = 5.5 cm. from CF. 


Step-4: Join B and D.

Step-5: Draw(BDC = (DBA at the point B of the ray BD. 


Step-6: BA intersects CD at the point A.


 So, (ABC is the desired right angled triangle.
Activity: 4. The base BC = 4.5 cm, (B = 45( and AB – AC= 2.5 cm. of a triangle are given. Draw the triangle ABC.
(Text page-85
Solution: See the solution of Creative Broad Questions from Activity 2(c); page-103
Activity: 5. The perimeter of (ABC is 12 cm., (B = 60( and (C = 45( are given. Draw (ABC.
(Text page-85
Solution: See the solution of Creative Broad Questions from Activity 1(c); page-102
Activity: 1. By drawing the incircle of a triangle whose sides have lengths 5 cm., 12 cm. and 13 cm., measure the length of its radius.
(Text page-89

Solution:  


Particular Enunciation : Given, in the triangle (ABC, the length of the side BC = 5 cm., the side AB = 12 cm. and the side AC = 13 cm. It is required to measure the length of radius of the inscribed circle of (ABC after drawing it.

Description of the Construction :

Step-1: Draw bisectors BF of (B and CE of (C of (ABC. 


Step-2: BF and CE intersect each other at the point O. 

Step-3: Draw perpendicular OD upon BC from O.

Step-4: Now, the drawn circle with radius OD centred at O is the required inscribed circle in (ABC. The radius OD= 2 cm.
Measurement of radius: We know from the formulae of Heron, if the lengths of three sides of a triangle are a, b and c units then the radius of the inscribed circle in the triangle,
r =  eq \r(\f((s – a)(s – b) (s – c),s)) 
where, s = Semi-perimeter =  eq \f(1,2) (a + b + c)

Now, in ABC, a = BC = 5 cm., b = AC = 13 cm. and 

c = AB = 12 cm.
( Semi-perimeter, S =  eq \f(5 + 13 + 12,2)  cm. 



= 15 cm.
( If the radius of the inscribed circle of the triangle ABC is r then,
r =  eq \r(\f((s – a)(s – b) (s – c),s)) 
=  eq \r(\f((15 – 5)(15 – 13) (15 – 12),15)) 
=  eq \r(\f(10 ( 2 ( 3,15))  =  eq \r(4)  = 2 cm.
Activity: 2. By drawing the ex-circle of a riangle whose sides have lengths 6.5 cm., 7 cm. and 7.5 cm., measure the length of its radius.
(Text page-89
Solution:

Particular Enunciation :  Given, the lengths of three sides of a triangle (ABC are 6.5 cm., 7 cm. and 7.5 cm. respectively. By drawing the ex-circle of (ABC, the length of its radius is to be measured.

Description of the Construction:


Step-1: Extend BA and BC upto F and D respectively. 


Step-2: Draw the bisectors CM and AN of (ACD and (CAF respectively. 


Step-3: They intersect each other at the point O. 


Step-4: Draw OH ( AC from O.

Step-5: Now, draw a circle by taking radius equal to OH centred at the point O. So, it is the required circle.
Measurement of radius: We know from the formulae of Heron, if the lengths of three sides of a triangle are a, b and c units then the radius of the drawn ex-circle touching the side b, 

rb =  eq \r(\f(s(s – a) (s – c),s – b))  units
where, s = Semi-perimeter =  eq \f(1,2) (a + b + c)

Now,in triangle ABC, a = BC = 7.5 cm., b = AC = 6.5 cm. and c = AB = 7  cm.
( Semi-perimeter, s =  eq \f(7.5 + 6.5 + 7,2)  cm. = 10.5 cm.
( The radius of the drawn ex-circle touching the side AC of the triangle ABC,
rb =  eq \r(\f(s(s – a) (s – c),s – b)) 
=  eq \r(\f(10.5(10.5 – 7.5)(10.5 – 7),(10.5 – 6.5))) 
=  eq \r(\f(10.5 ( 3 ( 3.5,4)) 
=  eq \r(\f(110.25,4))  

=  eq \r(27.5625) 
= 5.25 cm. (approx)
Exercise-5.1 ( Equations
Activity:
(Text page-93

Use the formulae (ii) and (iii) mentioned below to find the values of x1 and x2 from ax2 + bx + c = 0, 
       x1 =  eq \f(( b + \r(b2 ( 4ac),2a)  ...................... (ii)


x2 =  eq \f(( b ( \r(b2 ( 4ac),2a)  ...................... (iii)

when, 
(i) b = 0 (ii) c = 0 (iii) b = c = 0 (iv) a = 1 and (v) a = 1,
b = c = 2p

Solution: Using the formulae we get from 


ax2 + bx + c = 0, 


x1 =  eq \f((b + \r(b2 ( 4ac),2a)  


and x2 =  eq \f((b ( \r(b2 ( 4ac),2a) 
(i)
Now, if b = 0,


 x1 =  eq \f(\r((4ac),2a)  and x2 =  eq \f(– \r((4ac),2a) 
(ii)
Now, if c = 0,


x1 =  eq \f((b + \r(b2 ( 4.a.0),2a)  and x2 =  eq \f((b ( \r(b2 ( 4.a.0),2a) 


=  eq \f((b + b,2a)  
=  eq \f((b ( b,2a) 


= 0

= ( eq \f(b,a) 
(iii)
Now, if b = c = 0,


x1 =  eq \f((0 + \r(02 ( 4.a.0),2a)  and x2 =  eq \f((0 ( \r(02 ( 4.a.0),2a) 


= 0
= 0

(iv)
Now, if a = 1,


x1 =  eq \f((b + \r(b2 ( 4.1.c),2.1)  and x2 =  eq \f((b ( \r(b2 ( 4.1.c),2.1) 


=  eq \f((b + \r(b2 ( 4c),2)
=  eq \f((b ( \r(b2(4c),2) 
(v)
Now, if a = 1, b = c = 2p,


x1 =  eq \f((2p + \r((2p)2 ( 4.1.2p),2.1)  



=  eq \f((2p + \r(4p2 ( 8p),2) 


=  eq \f((2p + \r(4(p2 ( 2p)),2) 


=  eq \f((2p + 2\r(p2 ( 2p),2) 


= – p +  eq \r(p2 – 2p) 
and x2 =  eq \f((2p – \r((2p)2 ( 4.2p.1),2p.1) 


=  eq \f((2p ( \r(4p2 ( 8p),2) 


=  eq \f((2p ( \r(4(p2 ( 2p)),2) 


=  eq \f((2p ( 2\r(p2 ( 2p),2)  



= (p (  eq \r(p2 ( 2p) 
Exercise-5.2 ( Equations
Activity: Taking p =  eq \r(\f(x,x + 16))  solve  eq \r(\f(x,x + 16))  

+  eq \r(\f(x + 16,x))  =  eq \f(25,12)  and then verify the result.
                                                     
  (Text page-94

Solution: See the solution of Creative Broad Questions from Activity 1(a), (b) and (c) ; page-120
Exercise-5.3 ( Equations
Activity: 1. Express 4096 in powers of   eq \f(1,2) , 2, 4, 8, 16, 2 eq \r(2) ,  eq \r(3,4) .
(Text page-97
Solution:
	2
	4096

	2
	2048

	2
	1024

	2
	512

	2
	256

	2
	128

	2
	64

	2
	32

	2
	16

	2
	8

	2
	4

	
	2


(
4096 = 2 ( 2 ( 2 ( 2 ( 2 ( 2 ( 2 ( 2 ( 2 ( 2 ( 2 ( 2 = 212
(
4096 =  eq \b(\f(1,2))(12 

4096 = 212

4096 = 212 = (22)6 = 46

4096 = 212 = (23)4 = 84


4096 = 212 = (24)3 = 163

4096 = 212 = (23)4 = 84 =  eq \b(8\s\up8(\f(1,2)))2(4 =  eq \b(2\r(2))8 

4096 = 46 =  eq \b(4\s\up8(\f(1,3)))3(6 =  eq \b(\r(3,4))18  

Activity: 2. Express 729 in powers of 3, 9, 27, 16,  eq \r(5,9) .




(Text page-97
	Solution:
	3
	729

	
	3
	243

	
	3
	81

	
	3
	27

	
	3
	9



                                     3

(
729 = 3(3(3(3(3(3 = 36

729 = 36 = (32)3 = 93

729 = 36 = (33)2 = 272

729 is unexpressable in power of 16.

729 = 93 =  eq \b(9\s\up7(\f(1,5)))5(3 =  eq \b(\r(5,9))15 
Activity: 3. Express the term  eq \f(64,729) in powers of  eq \f(3,2) ,  eq \r(3,\f(3,2)) .

                   
(Text page-97
	Solution:
	2
	64
	and
	3
	729

	
	2
	32
	
	3
	243

	
	2
	16
	
	3
	81

	
	2
	8
	
	3
	27

	
	2
	4
	
	3
	9

	
	
	2
	
	
	3


(
64 = 2 ( 2 ( 2 ( 2 ( 2 ( 2 = 26   

 ( 729 = 3 ( 3 ( 3 ( 3 ( 3 ( 3 = 36
(
 eq \f(64,729) =  eq \f(26,36)  =  eq \b(\f(2,3))6 =  eq \b(\f(3,2))(6 

 eq \f(64,729) =  eq \b(\f(3,2))(6 =  eq \b\bc\{(\b(\f(3,2))\s\up10(\f(1,3))) 

 eq \s\up16((6(\f(1,3)) =  eq \b(\r(3,\f(3,2)))(2 


Exercise-6.1 (  Inequality
Activity: 1. Express the heights of the students in your class which are less and greater than 5 feet in terms of an inequality.               
(Text page-113

Solution: Let, the number of students whose heights are greater than 5 feets is x and the number of students whose heights are less than 5 feets is y.

( The height of x number of students > 5x


     The height of y number of students < 5y
Activity: 2. In an examination the total marks is 1000. Express the marks obtained by an examinee in the form of an inequality. 
(Text page-113                                                       

Solution: Let, the marks obtained by an examinee be x. The marks obtained by an examinee would be at least zero and at most 1000.
( Inequality of the obtained marks: 0 ( x ( 1000 

Exercise-6.2 ( Inequality
Activity: David purchase x kg apples at the rate of Tk. 140. He gives the seller a note of Tk. 1000. The seller returns him x number notes of Tk. 50. Express the problem in inequalities and find out the probable value of x.
(Text page-115

Solution: See the solution of Creative Broad Questions from Activity 1(b) and (c) ; page-177
Exercise-7 (  Infinite Series
Activity: 1. Find the general term of the following sequences:
(Text page-124

 (i)  eq \f(1,2) , –  eq \f(2,3)  ,  eq \f(3,4) , –  eq \f(4,5)  , ........


Solution:

 eq \f(1,2) ,–  eq \f(2,3)  ,  eq \f(3,4) , –  eq \f(4,5)  , ........ 

The general term of the sequences

= (– 1)n + 1 .  eq \f(n,n + 1) , where, n = 1, 2, 3, ........

(ii)  eq \f(1,2) ,  eq \f(3,4)  ,  eq \f(5,6) ,  eq \f(7,8) , ........


Solution:  eq \f(1,2) ,  eq \f(3,4)  ,  eq \f(5,6) ,  eq \f(7,8) , ........ 


The general term of the sequences =  eq \f(2n – 1,2n) , 


where, n = 1, 2, 3, ......

(iii)  eq \f(1,2) ,  eq \f(1,2)  ,  eq \f(3,23) ,  eq \f(4,24) , ........


Solution:  eq \f(1,2) ,  eq \f(1,2)  ,  eq \f(3,23) ,  eq \f(4,24) , ........ 


The general term of the sequences

=  eq \f(n,2n) , where, n = 1, 2, 3, ......

(iv) 1,  eq \r(2) ,  eq \r(3) , 2, .......


Solution: 1,  eq \r(2) ,  eq \r(3) , 2, ....... 


The general term of the sequences =  eq \r(n) ,


where, n = 1, 2, 3, ......
Activity: 2. Write down the sequences from their general terms are given below:
(Text page-124

(i) 1 + (– 1)n 


Solution: The general term of the sequences 


= 1 + (– 1)n , 


where, n = 1, 2, 3, ......


( The sequence is, 1 + (– 1)1 , 1 + (– 1)2 , 1 + (– 1)3 , 


1 + (– 1)4, ......


or, 0, 2, 0, 2, .......

(ii) 1 – (– 1)n

Solution: The general term of the sequences 


= 1 – (– 1)n , 


where, n = 1, 2, 3, ......


( The sequence is, 1 – (– 1)1 , 1 – (– 1)2 , 1 – (– 1)3,


1 – (– 1)4 , ......


or, 2, 0, 2, 0, .......

(iii) 1 +  eq \b(– \f(1,2))n 

Solution: The general term of the sequences 


= 1 +  eq \b(– \f(1,2))n , 


where, n = 1, 2, 3, ......

( The sequence is, 1 +  eq \b(– \f(1,2))1 , 1 +  eq \b(– \f(1,2))2 , 



1 +  eq \b(– \f(1,2))3 , 1 +  eq \b(– \f(1,2))4 , .......


or, 
 eq \f(1,2) ,  eq \f(5,4) ,  eq \f(7,8) ,  eq \f(17,16) , .......

(iv)  eq \f(n2,\r(n,()) 

Solution: The general term of the sequences =  eq \f(n2,\r(n,()) or,  eq \f(n2,( \s\up7(\f(1,n))) , 


where, n = 1, 2, 3, ......


( The sequence is, 
 eq \f(12,( \s\up7(\f(1,1))) ,  eq \f(22,( \s\up7(\f(1,2))) ,  eq \f(32,( \s\up7(\f(1,3))) ,  eq \f(42,( \s\up7(\f(1,4))) , ......



or,  
 eq \f(1,() ,  eq \f(4,( \s\up7(\f(1,2))) ,  eq \f(9,( \s\up7(\f(1,3))) ,  eq \f(16,( \s\up7(\f(1,4))) , .........


(v)  eq \f(ln n,n) 

Solution: The general term of the sequences =  eq \f(ln n,n) , 


where, n = 1, 2, 3, ......

( The sequence is, 
 eq \f(ln 1,1) ,  eq \f(ln 2,2) , eq \f(ln 3,3) , eq \f(ln 4,4) , .......



or,
0,  eq \f(ln 2,2) , eq \f(ln 3,3) , eq \f(ln 4,4) , .......


(vi) cos  eq \b(\f(n(,2)) 

Solution: The general term of the sequences =  cos  eq \b(\f(n(,2)) , where, n = 1, 2, 3, ......


( The sequence is, cos  eq \b(\f(1.(,2)) , cos  eq \b(\f(2(,2)) , cos  eq \b(\f(3(,2)) , 



cos  eq \b(\f(4(,2)) , cos  eq \f(5(,2) , cos  eq \f(6(,2) , .........


or, 
0, – 1, 0, 1, 0, – 1 .........

Activity: 3. Every one of you writes the general term of a sequence and then write the sequence.
(Text page-124
Solution: The sequence is written after writing the general term of some sequence.

(i) The general term = n2, where, n = 1, 2, 3, 4, ..... and the sequence is, 1, 4, 9, 16, ......


(ii) The general term =  eq \f(1,2n) , where, n = 1, 2, 3, 4, ..... and the sequence is,  eq \f(1,2) ,  eq \f(1,4) ,  eq \f(1,8) ,  eq \f(1,16) ,  ......


(iii) The general term = (–1)n . 2n, 


where, n = 1, 2, 3, ..... and the sequence is, – 2, 4, – 6, 8, ......


In the similar way we can form a numerous sequences.
Activity: 1. In each case below, the first term a and the common ratio r of an infinite series are given. Write down the series and find the sum if it exists.


(Text page-127

(i) a = 4, r =  eq \f(1,2) 

Solution: First term, a = 4 and common ratio, r =  eq \f(1,2) 

( The infinite geometric series is,

a + ar + ar2 + ar3 + .........


= 4 + 4 .  eq \f(1,2)  + 4.  eq \b(\f(1,2))2 + 4.  eq \b(\f(1,2))3 + .......


= 4 + 2 + 1 +  eq \f(1,2) + .........


Since, | r | = |  eq \f(1,2)  | < 1,

 So, the sum of the given infinite series exists.
( The sum to infinity of the series, 


S ( =  eq \f(a,1 – r) =  eq \f(4,1 – \f(1,2))  =  eq \f(4,\f(1,2))  = 8. 

(ii) a = 2, r =  eq – \f(1,3) 
Solution: First term, a = 2 and common ratio, r =  eq – \f(1,3) 

( The infinite geometric series is,

a + ar + ar2 + ar3 + ..........


= 2 + 2.  eq \b(– \f(1,3)) + 2.  eq \b(– \f(1,3))2 + 2.  eq \b(– \f(1,3))3 + ......


= 2 –  eq \f(2,3) +  eq \f(2,32) –  eq \f(2,33) + .......


Here, | r | = |  eq – \f(1,3) | < 1,

 So, the sum of the given infinite series exists.
( The sum to infinity of the series, S ( =  eq \f(a, 1 – r) =  eq \f(2,1 – (– \f(1,3))) 









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







=  eq \f(2,\f(4,3)) = 2 (  eq \f(3,4) =  eq \f(3,2) 

(iii) a =  eq \f(1,3) , r = 3

Solution: First term, a =  eq \f(1,3)  and common ratio, r = 3

( The infinite geometric series is,
a + ar + ar2 + ar3 + ..........

=  eq \f(1,3) +  eq \f(1,3) . 3 +  eq \f(1,3) . 32 +  eq \f(1,3) . 33 + ......

=  eq \f(1,3) + 1 + 3 + 32 + ........

Here | r | = | 3 | > 1,

 So, the sum of the given infinite series does not exist.
(iv) a = 5, r =  eq \f(1,102) 
Solution: First term, a = 5 and common ratio, r =  eq \f(1,102) 
( The infinite geometric series is,
a + ar + ar2 + ar3 + ..........

= 5 + 5.  eq \f(1,102) + 5.  eq \b(\f(1,102))2 + 5.  eq \b(\f(1,102))3  + ......

= 5  eq \b(1+ \f(1,102) + \f(1,104) + \f(1,106) + .......) 
Here | r | = |  eq \f(1,102)  | < 1,

 So, the sum of the given infinite series exists.
( The sum to infinity of the series =  eq \f(a,1 – r) =  eq \f(5,1 – \f(1,102)) 









=  eq \f(5,1 – \f(1,100)) 


=  eq \f(5,\f(99,100)) 







= 5 (  eq \f(100,99) =  eq \f(500,99) 
(v) a = 1, r =  eq – \f(2,7) 
Solution: See the solution of Creative Broad Questions from Activity 3(a) and (c); page-205
(vi) a = 81, r =  eq – \f(1,3) 
Solution: First term, a = 81 and common ratio, r =  eq – \f(1,3) 

( The infinite geometric series is,

a + ar + ar2 + ar3 + ..........


= 81 + 81. eq \b(– \f(1,3)) + 81.  eq \b(– \f(1,3))2 + 81.  eq \b(– \f(1,3))3 + ......


= 81 – 27 + 9 – 3 + .....


Here | r | = |  eq – \f(1,3) | < 1,


 So, the sum of the given infinite series exists.
( The sum to infinity of the series =  eq \f(a,1 – r) =  eq \f(81,1 – \b(– \f(1, 3))) 



=  eq \f(81,1 + \f(1,3)) =  eq \f(81,\f(4,3)) 



= 81 (  eq \f(3,4)  =  eq \f(243,4) 
Activity: 2. Every one of you, write an infinite series.


(Text page-127
Solution: Two infinite geometric series are shown by writing as followings:

(i)  eq \f(1,2) +  eq \f(1,22) +  eq \f(1,23) + ..........


(ii) 1 +  eq \r(2) + 2 + 2 eq \r(2) + 4 + ...........

In the similar way we can form a numerous infinite geometric series.

Exercise-8.1 (  Trigonometry
Activity: Determine in which quadrant each of the angles below lie : 330(, 535(, 777( and 1045( with pictures.                
(Text page-134
Solution:
(
330( 
= 270( + 60( 
= 3 ( 90( + 60(
Here, The angle 330( is positive and greater than 3 right angles but less than 4 right angles. To produce the angle 330( any ray has to revolve 3 right angles and then rotate 60( more in the anti-clock-wise direction.

So, the angle 330( lies in the fourth quadrant.
( 535( = 450( + 85( = 5 ( 90( + 85(
Here, the angle 535( is positive and greater than 5 right angles but less than 6 right angles. To produce the angle 535( any ray has to revolve 5 right angles or one full rotation and than rotate more than one right angle and 85( in the anti-clock-wise direction. 

So, the angle 535( lies in the second quadrant.
( 777( = 720( + 57( = 8 ( 90( + 57(
Solution: See the solution of Creative Broad Questions from Activity 1(b); page-222
( 1045( = 990( + 55( = 11 ( 90( + 55(
Here, the angle 1045( is positive and greater than 11 right angles but less than 12 right angles. To produce the angle 1045( any ray has to revolve 11 right angles or two full rotations and than rotate more than three right angles and 55( in the anti-clock-wise direction. 


So, the angle 1045( lies in the fourth quadrant.
Activity: Determine in which quadrant each of the following angle lie :– 100(, – 365(, – 720( and 1320(. Draw pictures.
(Text page-135
Solution:
( (100( = ( 90( ( 10( = (1 ( 90( ( 10(
Here, the angle (100( is negative angle and revolving after one right angle and revolve 10( in clickwise

rotation it comes in third quadrant.

So, the angle (100( lies in the third quadrant.
( (365( 

Solution: See the solution of Creative Broad Questions from Activity 1(b); page-222
( (720( 

Solution: See the solution of Creative Broad Questions from Activity 1(b); page-222
( 1320( 

Solution: See the solution of Creative Broad Questions from Activity 1(b); page-222

Exercise-8.2 ( Trigonometry
Activity: ABC is right angle triangle and sin( =  eq \f(2,\r(5)) . Find the other trigonometrical ratios of θ.


(Text page-145
Solution: See the solution of Creative Broad Questions from Activity 1(a) and (b); page-238
Activity: Prove that (with the help of figure) :




(Text page-148

(i) sec2( ( tan2( = 1


(ii) cosec2( ( cot2( = 1


Solution: (i) See the solution of Creative Broad Questions from Activity 2(a) and (b); page-238

(ii) See the solution of Creative Broad Questions from Activity 2(c)  (1st part); page-239
Activity: Find the other trigonometric ratios of obtuse angle (  eq \b(\f((,2) < ( < () and tan( =  eq – \f(1,2)  with the help of right angle triangle and the trigonometric identities.
(Text page-155
Solution: Given,  eq \f((,2) < ( < ( and tan( =  eq \f((1,2) 

We know that, tan( =  eq \f(Opposite,Base) 
From the right angled triangle POQ in the figure above, we get,
OP2 = PQ2 + OQ2 = 12 + 22
or, OP =  eq \r(1 + 4) =  eq \r(5) Units
Here, since ( lies in the 2nd quadrant and in the 2nd quadrant sin, cosec are positive and tan, cot, cos and sec are negative,

( sin( =  eq \f(opposite side,hypotenuse) =  eq \f(PQ,OP) =  eq \f(1,\r(5)) 
cosec( =  eq \f(hypotenuse,opposite side) =  eq \f(OP,PQ) =  eq \f(\r(5),1) 
cos( =  eq \f(adjacent side,hypotenuse) =  eq \f(OQ,OP) =  eq \f((2,\r(5)) 
sec( =  eq \f(hypotenuse, adjacent side)  =  eq \f(OP,OQ) =  eq \f(– \r(5),2) 
and cot( =  eq \f(adjacent side,opposite side) =  eq \f(OQ,PQ) =  eq \f((2,1) = ( 2

Activity: 1. Find the value of sin2   eq \f((,4) cos2  eq \f((,3)  + tan2  eq \f((,6)  sec2  eq \f((,3)  + cot2  eq \f((,3)  cosec2  eq \f((,4) .
(Text page-156
Solution: See the solution of Creative Broad Questions from Activity 3(b); page-239
Activity: 2. Simplify: 

eq \f(sin2 \f((,3) + sin \f((,3) cos\f((,3) + cos2 \f((,3), sin \f((,3) + cos \f((,3)) – eq \f(sin2 \f((,3) ( sin \f((,3) cos \f((,3) + cos2 \f((,3),sin \f((,3) ( cos \f((,3))


(Text page-156
Solution: 1st part =   eq \f(sin2 \f((,3) + sin \f((,3) cos \f((,3) + cos2 \f((,3), sin \f((,3) + cos \f((,3)) 


=  eq \f(sin2 \f((,3) + cos2 \f((,3) + cos \f((,3) sin \f((,3), sin \f((,3) + cos \f((,3)) 


=  eq \f(1 + sin \f((,3) cos \f((,3), sin \f((,3) + cos \f((,3))   [( sin2( + cos2( =1].



=  eq \f(1 + \f(\r(3),2). \f(1,2), \f(\r(3),2) + \f(1,2))  =  eq \f(1 + \f(\r(3),4), \f(\r(3) + 1, 2))   =  eq \f(\f(4 + \r(3),4), \f(\r(3) + 1,2)) 


=  eq \f(4 + \r(3),4)  (  eq \f(2, \r(3) + 1) 


=  eq \f(4 + \r(3), 2 \b(\r(3) + 1)) 

2nd part =  eq \f(sin2 \f((,3) – sin \f((,3) cos \f((,3) + cos2 \f((,3), sin \f((,3) – cos \f((,3)) 


=   eq \f(sin2 \f((,3) + cos2 \f((,3) – sin \f((,3) cos \f((,3),sin \f((,3) – cos \f((,3)) 


=  eq \f(1 – sin \f((,3) cos \f((,3), sin \f((,3) – cos \f((,3))  [( sin2( + cos2( = 1]



=   eq \f(1 – \f(\r(3),2). \f(1,2),\f(\r(3),2) – \f(1,2))  =  eq \f(1 – \f(\r(3),4), \f(\r(3),2) – \f(1,2)) 


=  eq \f(\f(4 – \r(3),4), \f(\r(3) –1,2))   =  eq \f(4 – \r(3),4)  (  eq \f(2, \r(3) –1) 


=  eq \f(4 – \r(3), 2 \b(\r(3) – 1)) 
Given expression, 

eq \f(sin2 \f((,3) + sin \f((,3) cos\f((,3) + cos2 \f((,3), sin \f((,3) + cos \f((,3)) – eq \f(sin2 \f((,3) ( sin \f((,3) cos \f((,3) + cos2 \f((,3),sin \f((,3) ( cos \f((,3))
=  eq \f(4 + \r(3),2 (\r(3) + 1))  –  eq \f(4 – \r(3), 2 \b(\r(3) –1)) 

=   eq \f((4 + \r(3)) (\r(3) –1) – \b( 4 –\r(3)) \b(\r(3) + 1),2 \b(\r(3) + 1) \b(\r(3) –1)) 

=   eq \f(4\r(3) ( 4 + 3 ( \r(3) ( 4\r(3) ( 4 + 3 + \r(3),2{\b(\r(3))2 ( 12})

=  eq \f( – 8 + 6, 2 (3 –1))  =   eq \f( – 2, 2 ( 2)  = –   eq \f(1,2) 

( Required simplified value = –  eq \f(1,2) (Shown)

Activity: If A =  eq \f((,3) and B =  eq \f((,6) then prove the identification:
(Text page-159
(i) 
sin (A ( B) = sin A cosB ( cosA sinB

Solution: From ‘a’, we get, sin (A ( B) =  eq \f(1,2)
Now, sinA cosB ( cosA sinB = sin  eq \f((,3) cos  eq \f((,6) ( cos  eq \f((,3) sin  eq \f((,6)


=  eq \f(\r(3),2) .  eq \f(\r(3),2) (  eq \f(1,2).  eq \f(1,2)  =  eq \f(3,4) (  eq \f(1,4) 



=  eq \f(3 ( 1,4)  =  eq \f(2,4) =  eq \f(1,2)

( sin (A ( B) = sinA cosB ( cosA sinB (Proved)
(ii) 
cos (A + B) = cos A cos B – sin A sin B.


Solution: See the solution of Creative Broad Questions from Activity 4(b) (i); page-240
 (iii)  cos (A – B) = cosA cos B + sin A sin B


Solution: See the solution of Creative Broad Questions from Activity 4(b) (ii); page-240
(iv) 
tan (2B) =  eq \f(2tan B, 1 – tan2B) 

Solution: See the solution of Creative Broad Questions from Activity 5(c); page-240

Exercise-8.3 ( Trigonometry
Activity: Find the value of sec eq \b(\f(3(,4)) , cosec  eq \b(\f(5(,6)) and  cot  eq \b(\f(2(,3)).
(Text page-164

Solution: sec eq \b(\f(3(,4)) 
= sec eq \b(\f((,2) + \f((,4))  

= – cosec  eq \f((,4)  

= –  eq \r(2) 


( Required value = –  eq \r(2) .


cosec  eq \b(\f(5(,6)) = cosec  eq \b(\f((,2) + \f((,3))  
= sec  eq \f((,3) 

= 2



( Required value = 2


cot  eq \b(\f(2(,3)) = cot  eq \b(\f((,2) + \f((,6)) .

= – tan  eq \f((,6)  

= –  eq \f(1,\r(3)) 


( Required value = –  eq \f(1,\r(3)) 
Activity: Find the value of sec  eq \b(\f(4(,3)) , cosec  eq \b(\f(5(,4)) and cot eq \b(\f(7(,6)).
(Text page-165

Solution: sec  eq \b(\f(4(,3)) 
= sec  eq \b(( + \f((,3)) . 

= – sec  eq \f((,3)  

= – 2



( Required value = ( 2

cosec  eq \b(\f(5(,4)) 
= cosec  eq \b(( + \f((,4)) 

= – cosec  eq \f((,4)  

= –  eq \r(2) 


( Required value = –  eq \r(2) 


cot  eq \b(\f(7(,6)) 
= cot  eq \b(( + \f((,6))  

= cot  eq \f((,6)  
=  eq \r(3) 


( Required value =  eq \r(3) 
Activity: Find the value of cosec  eq \b(\f(3(,4)) , sec  eq \b(\f(5(,6)) and cot  eq \b(\f(2(,3)).
(Text page-166
Solution: cosec  eq \b(\f(3(,4))  = cosec  eq \b(( – \f((,4))  
= cosec  eq \f((,4)  
=  eq \r(2) 

( Required value =  eq \r(2) 

sec  eq \b(\f(5(,6))  = sec  eq \b(( – \f((,6))  

= – sec  eq \f((,6)  

=  eq – \f(2,\r(3)) 

( Required value =  eq – \f(2,\r(3)) 

cot  eq \b(\f(2(,3))  = cot  eq \b(( – \f((,3))  
= – cot  eq \f((,3)  
=  eq – \f(1,\r(3)) 

( Required value =  eq – \f(1,\r(3)) 
Activity: Express in the ratio of angle θ: sin  eq \b(\f(11(,2) ( () , cos (11( ( (), tan  eq \b(\f(17(,2) ( (),  
cot (18( ( (), sec  eq \b(\f(19(,2) ( () and cosec (8( ( ().
(Textpage-169
Solution: ( sin  eq \b(\f(11(,2) ( () in this case,

n = 11 is odd number. So, sin will be changed into cos.
Again,  eq \b(11. \f((,2) + () lies in the 4th quadrant, therefore, the sign of sin will be negative.
( sin  eq \b(11. \f((,2) + () = – cos(
Again,  eq \b(11. \f((,2) – ()  lies in the 3rd quadrant, therefore, the sign of sin will be negative.

( sin  eq \b(11. \f((,2) – () = – cos(.

(  eq \b(22. \f((,2) + ()  lies in the 3rd quadrant, therefore, the sign of cos will be negative.

( cos  eq \b(22. \f((,2) + () = – cos(.


cos  eq \b(22. \f((,2) ( ()  In this case,


n = 22 is even number. So, cos will remain unchanged.

Again,  eq \b(22. \f((,2) – ()  lies in the 2nd quadrant, therefore, the sign of cos will be negative.

( cos  eq \b(22. \f((,2) – () = – cos(.

( tan eq \b(17. \f((,2)  ( ()  In this case,


n = 17 is odd number. So, tan will be changed into cot.

Here,  eq \b(17. \f((,2) + ()  lies in the 2nd quadrant, therefore, the sign of tan will be negative and  eq \b(17. \f((,2) – ()  lies in the 1st quadrant, therefore, the sign of tan will be positive.

( tan  eq \b(17. \f((,2) + () = – cot(

and tan  eq \b(17. \f((,2) – () = cot(
( cot (18( ( () = cot  eq \b(36. \f((,2) ( ()  In this case,


n = 36 is even number. So, cot will remain unchanged. Here,  eq \b(36. \f((,2) + ()  lies in the 1st quadrant, therefore, the sign of cot will be positive.

Again,  eq \b(36. \f((,2) – ()  lies in the 4th quadrant, therefore, the sign of cot will be negative.

( cot  eq \b(36. \f((,2) + () = cot(.


and cot  eq \b(36. \f((,2) – () = – cot(.

( sec  eq \b(\f(19(,2) ( ()  = sec  eq \b(19. \f((,2) ( ()  In this case,


n = 19 is odd number. So, sec will be changed into cosec. Here,  eq \b(19. \f((,2) + ()  lies in the 4th quadrant, therefore, the sign of sec will be positive.

Again,  eq \b(19. \f((,2) – ()  lies in the 3rd quadrant, therefore, the sign of sec will be negative.

( sec  eq \b(19. \f((,2) + () = cosec(.


and sec  eq \b(19. \f((,2) – () = – cosec(.

( cosec (8( ( () = cosec  eq \b(16. \f((,2) ( ()  In this case,


n = 16 is even number. So, cosec will remain unchanged.
      Here,  eq \b(16. \f((,2) + ()  lies in the 1st quadrant, therefore, the sign of cosec will be positive.

Again,  eq \b(16. \f((,2) – ()  lies in the 4th quadrant, therefore, the sign of cosec will be negative.

( cosec  eq \b(16. \f((,2) + ()  = cosec(.


and cosec  eq \b(16. \f((,2) – ()  = – cosec(
Activity: cos2  eq \f((,15) + cos2  eq \f(13(,30) + cos2  eq \f(16(,15) + cos2  eq \f(47(,30) 
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Solution: cos2  eq \f((,15) + cos2  eq \f(13(,30) + cos2  eq \f(16(,15) + cos2  eq \f(47(,30) 
= cos2  eq \f(2(,30) + cos2  eq \f(13(,30) + cos2  eq \f(32(,30) + cos2  eq \f(47(,30) 
= cos2  eq \f(2(,30) + cos2  eq \f(13(,30) +  eq \b\bc\{(cos \b(3.\f((,2) – \f(13(,30)))2 +  eq \b\bc\{(cos \b(3.\f((,2) + \f(2(,30)))2 
= cos2  eq \f(2(,30) + cos2  eq \f(13(,30) +  eq \b(– sin \f(13(,30))2 +  eq \b(– sin \f(2(,30))2 
= cos2  eq \f(2(,30) + cos2  eq \f(13(,30) + sin2  eq \f(13(,30) + sin2  eq \f(2(,30) 
=  eq \b(cos2 \f(2(,30) + sin2 \f(2(,30)) +  eq \b(cos2 \f(13(,30) + sin2 \f(13,30) () = 1 + 1 = 2

Activity: Solve

(i) sec( + tan( = eq \r(3) where 0 < ( < eq \f((,2) 
(ii) 2(sin( cos( +  eq \r(3) ) =  eq \r(3) cos( + 4sin(  where, 0 < ( < 2(   
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Solution:

(i) Given, sec( + tan( =  eq \r(3) 
or,  eq \f(1,cos() +  eq \f(sin(,cos() =  eq \r(3) 
or,  eq \f(1 + sin(,cos() =  eq \r(3) 
or, 1 + sin( =  eq \r(3) cos(
or, (1 + sin()2 = ( eq \r(3) cos()2 [squaring]

or, 1+ 2 sin( + sin2( = 3 cos2(
or, 1+ 2 sin( + sin2( = 3 (1– sin2()

or, 1+ 2 sin( + sin2( = 3– 3 sin2(
or, 1+ 2 sin( + sin2( – 3+ 3 sin2( = 0

or, 4 sin2( + 2 sin( – 2 = 0

or, 2 sin2( + sin( – 1 = 0

or, 2 sin2( + 2 sin( – sin( – 1 = 0

or, 2 sin( ( sin( + 1) – 1 (sin( + 1) = 0

or, ( sin( + 1) (2 sin( – 1) = 0

  

or, 2 sin( – 1 = 0


or, 2 sin( = 1


or, sin( =  eq \f(1,2) = sin  eq \f((,6) 

or, ( =  eq \f((,6)  (Ans.)
(ii) Given, 2(sin( cos( +  eq \r(3) ) =  eq \r(3) cos( + 4sin(
or, 4(sin2( cos2( + 2  eq \r(3) sin(cos( + 3) = 3cos2( + 8 eq \r(3) cos(sin( + 16sin2(
or, 4sin2( cos2( + 12 = 3cos2( + 16sin2(
or, 4sin2((1 – sin2() + 12 = 3(1 – sin2() + 16sin2(
or, 4sin2( – 4sin4( + 12 = 3 – 3sin2( + 16sin2(
or, 4sin4( + 9sin2( – 9 = 0

or, 4sin4( + 12sin2( – 3sin2( – 9 = 0

or, (4sin2( – 3)(sin2( + 3) = 0

(4sin2( – 3 = 0 or, sin2( + 3 = 0

So 4sin2( = 3 or, sin2( = –3

(sin2( =  eq \f(3,4) 
[( sin2( = –3 is not acceptable, sin( can not be imaginary number]

or, sin( = ( eq \f(\r(3),2) 
( sin( =  eq \f(\r(3),2) or, sin( = – eq \f(\r(3),2) 
So, sin( = sin eq \f((,3)  and sin( = sin  eq \b(( + \f((,3)) 
( ( =  eq \f((,3) and ( =  eq \f(4(,3) 
( Required solution ( =  eq \f((,3) , eq \f(4(,3) 
Exercise-9.1 ( Exponential & Logarithmic Functions
Activity: 1. Use mathematical induction to prove the index law (am)n = amn; for all a ( ( and n ( (.                                   
(Text page-182
Solution: See the solution of Creative Broad Questions from Activity 1(a) and (b); page-281
Activity: 2. Use mathematical induction to prove the index law (a.b)n = an.bn for all a, b ( ( and n ( (.
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Solution: See the solution of Creative Broad Questions from Activity 2(a) and (b); page-281
Activity: 3. Use mathematical induction to prove the index law  eq \b(\f(1,a))n =  eq \f(1,an) , where a ( 0 and n ( (. Using the law (ab)n = anbn show that,  eq \b(\f(a,b))n=  eq \f(an,bn)  where, a, b ( (, b ( 0 and n ( (.
(Text page-182
Solution: See the solution of Creative Broad Questions from Activity 3(a), (b) and (c); page-282
Activity: 4. Suppose a ( 0, and m, n ( ( for any positive exponent justify am. an  = am + n and show that, 

am.an  = am + n when (i) m ( 0  and n ( 0,  (ii) m ( 0 and n ( 0.
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Solution: See the solution of Creative Broad Questions from Activity 4(c); page-282
Activity: 1. Find the value of : 
(Text page-189

(i)  eq \f(5n+2 + 35 ( 5n(1,4 ( 5n) 

Solution:  eq \f(5n+2 + 35 ( 5n(1,4 ( 5n)  

=  eq \f(5n.52 + 35. \f(5n,5),4 ( 5n) 


=  eq \f(5n.52 + 7.5n,4 ( 5n)  

=  eq \f(5n(52 + 7),4 ( 5n) 


=  eq \f(25 + 7,4) 

=  eq \f(32,4) = 8



( Required value = 8

(ii)
 eq \f(34.38,314) 

Solution:  eq \f(34.38,314)  
=  eq \f(34.38,314) =  eq \f(34+8,314)  
=  eq \f(312,314) = 312(14

= 3(2 =  eq \f(1,32) =  eq \f(1,9) 

( Required value =  eq \f(1,9) 
Activity: 2. Show that, 


 eq \b(\f(pa,pb ))\s\up10(a2 + ab + b2 ) (  eq \b(\f(pb,pc ))\s\up10(b2 + bc + c2) (  eq \b(\f(pc,pa ))\s\up10(c2 + ca + a2) = 1
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Solution: See the solution of Creative Broad Questions from Activity 5 (b); page-283
Activity: 3. If a = xyp(1, b = xyq(1 and c = xy r(1 then show that, aq(r .br(p.cp(q = 1.
(Text page-189
Solution: See the solution of Creative Broad Questions from Activity 6(a) and (b); page-283
Activity: 4. Solve: (i) 4x ( 3eq \s\up6(x ( \f(1,2)) = 3eq \s\up6(x + \f(1,2)) ( 22x(1 

(ii) 92x = 3x+1; (iii) 2x+3 + 2x+1 = 320 
(Text page-189

Solution: (i) See the solution of Creative Broad Questions from Activity 7(a) and (b); page-324

(i) Given, 92x = 3x+1
or, (32)2x = 3x+1

or, 34x = 3x+1
or, 4x = x + 1

or, 4x ( x = 1

or, 3x = 1

( x = eq \f(1,3)
So, the required solution is x = eq \f(1,3).
(ii) Given, 2x+3 + 2x+1 = 320
or, 2x+1+2 +2x+1 = 320

or, 2x+1. 22 + 2x+1 = 320

or, y.4 + y = 320 [let, 2x+1 = y]

or, 5y = 320

or, y = eq \f(320,5)
or, y = 64

or, 2x+1 = 26 [( 2x+1 = y]

or, x + 1 = 6

or, x = 6 ( 1

( x = 5

So, the required solution is x = 5.
Activity: 5. Simplify:
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(i)  eq \r(12,(a8)\r((a6) \r(a4)))   

Solution: See the solution of Creative Broad Questions from Activity 8(a); page-284

(ii) [1 ( 1{1 ( (1 ( x3)(1}(1](1


Solution:  [1 ( 1{1 ( (1 ( x3)(1}(1](1

=  eq \b\bc\[(1 ( 1 \b\bc\{(1 ( \f(1,1 ( x3))(1) (1

=  eq \b\bc\[(1 ( 1 \b\bc\{(\f(1 ( x3 ( 1,1 ( x3))(1) (1 

=  eq \b\bc\[(1 ( 1 \b\bc\{(\f((x3,1 ( x3))(1) (1 

=  eq \b\bc\[(1 ( \b(\f(1 ( x3,–  x3))) (1 

=  eq \b\bc\[(1 + \f(1 ( x3, x3)) (1 

=  eq \b\bc\[(\f(x3 + 1 ( x3,x3)) (1 

=  eq \b\bc\[(\f(1,x3))(1  = x3

( Required simplified value = x3
Activity: 6. If  eq \r(x,a) =  eq \r(y,b) =  eq \r(z,c) and abc = 1 then prove that, x + y + z = 0.
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Solution: Let,  eq \r(x,a) =  eq \r(y,b) =  eq \r(z,c) = k


or, a eq \s\up6(\f(1,x)) = b eq \s\up6(\f(1,y)) = c eq \s\up6(\f(1,z)) = k


or, a eq \s\up6(\f(1,x)) = k; b eq \s\up6(\f(1,y)) =k;  c eq \s\up6(\f(1,z)) = k


( a = kx, b = ky, c = kz

Given,

abc = 1


or,  kx ky kz = 1

or,  kx + y + z = k0

( x + y + z = 0 (Proved)

Activity: 7. If am.an = (am)n then prove that, 


m(n ( 2) + n(m ( 2) = 0.
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Solution: Given,


am.an = (am)n


or, am+n = amn


( m+n = mn


Now, L.S.
= m(n ( 2) + n(m ( 2)



= mn ( 2m + mn ( 2n



= 2mn ( 2(m + n)



= 2mn ( 2mn;  [( m + n = mn]



= 0



= R.S.

( m(n ( 2) + n(m ( 2) = 0 (Proved)

Exercise-9.2 ( Exponential & Logarithmic Functions
Activity: 1. If  eq \f(loga,b ( c) = \f(logb,c ( a) = \f(logc,a ( b)  then find the value of aa.bb.cc.
(Text page-194
Solution: See the solution of Creative Broad Questions from Activity 1(a) and (b); page-304
Activity: 2. If a, b, c are three consecutive integers, then prove that, log(1 + ac) = 2logb.
(Text page-194
Solution: a, b, c are three consecutive positive integers. 


Let, a < b < c


(
a = b ( 1  and c = b + 1


(
 eq \f(a,b ( 1)  =  eq \f(b + 1,c) ; [ (  eq \f(a,b (1) = \f(a,a) = \f(b + 1,c) = \f(c,c) = 1]

or,
ac = (b + 1) (b ( 1)


or,
ac = b2 ( 1


or,
ac + 1 = b2

or,
log (ac + 1) = logb2; [taking log on both sides]


(
log (1 + ac) = 2 log b (Proved)

Activity: 3. If a2 + b2 = 7ab then show that, 


log eq \b(\f(a + b,3)) =  eq \f(1,2) log(ab) =  eq \f(1,2) (loga + logb).
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Solution: Given,


a2 + b2 = 7ab


or,
a2 + b2 + 2ab = 7ab + 2ab [Adding 2ab on both sides]


or,
(a + b)2 = 9ab


or,
 eq \f((a + b)2,9) = ab


or,
 eq \b(\f(a + b,3))2 = ab


or,
log  eq \b(\f(a + b,3))2 = log (ab)


or,
2log  eq \b(\f(a + b,3)) = log (ab)


(
log  eq \b(\f(a + b,3)) =  eq \f(1,2) log (ab) =  eq \f(1,2) (log a + log b)

[( log (M ( N) = log M + log N]

( log  eq \b(\f(a + b,3)) =  eq \f(1,2) log (ab) =  eq \f(1,2)  (log a + log b) (Shown)

Activity: 4. If  eq log \b(\f(x + y,3)) = \f(1,2) (log x + log y) then show that,  eq \f(x,y)  +  eq \f(y,x)  = 7.
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Solution:  Given,


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

or,
2 log  eq \b(\f(x + y,3)) = log x + log y 

[multiplying both sides by 2]


or,
 eq log \b(\f(x + y,3))\s\up5(2) = log (xy ); [( log M + log N = log (MN)]


or,
 eq \b(\f(x + y,3))\s\up5(2) = xy


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


or,
(x + y)2 = 9xy


or,
x2 + y2 + 2xy = 9xy


or,
x2 + y2 = 9xy ( 2xy


or,
x2 + y2 = 7xy


or,
 eq \f(x2 + y2,xy) = 7  [dividing both sides by xy]


or,
 eq \f(x2,xy) + \f(y2,xy) = 7 

(
 eq \f(x,y) + \f(y,x) = 7  (Shown)

Activity: 5. If x = 1 +  loga bc, y = 1 + logb ca and 
z = 1 + logc ab then prove that, xyz = xy + yz + zx.
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Solution: See the solution of Creative Broad Questions from Activity 3(a) and (b); page-304
Activity: 6.
(Text page-194

(a) If 2log8A = p, 2log2 2A = q and q – p = 4 then find the value of A.

(b) If logxy = 6 and log14x8y = 3 then find the value of x.

Solution: 


(a) Given,


2log8A = p


or,
log8A2 = p


or,
A2 = 8p

(
A2 = 23p .................... (i)


Again,


2 log2 2A = q


or,
log2(2A)2 = q


or,
(2A)2 = 2q

or,
A2 =  eq \f(2q,22) 

(
A2 = 2q ( 2 ................. (ii)


and


q ( p = 4


(
q = 4 + p .................. (iii)


From no.(i) and  (ii), we get,


23p = 2q ( 2

or,
3p = q ( 2


or,
3p = 4 + p ( 2 [From no. (iii)]


or,
2p = 2


(
p = 1


(
q = 4 + 1 = 5 [From no. (iii)]


Putting the value of p in no.(i),


A2 = 23.1

or,
A2 = 23

(
A =  eq 2\s\up7(\f(3,2)) 

Ans: A =  eq 2\s\up7(\f(3,2)) 

(b) Given,


logxy = 6 .................... (i)



log14x8y = 3 ................ (ii)


From no.(i), logxy = 6


or, y logx = 6 


or, y =  eq \f(6,logx) ................ (iii)


From no.(ii), 


log14x8y = 3


or, log(14) + logx8y = 3


or, logx8y = 3 ( log14


or, 8y =  eq \f(3 ( log 14,logx) .......... (iv)


From no.(iii) and (iv),


 eq \f(6,logx) =  eq \f(3 ( log 14,8 logx) 

or, 48logx = (3 ( log14) logx


or, logx {48 ( (3 ( log 14)} = 0


( logx = 0    [ ( 48 ( (3 ( log 14) ( 0]


or, logx = log1


( x = 1

Activity: 7. Using table of logarithm (see General Mathematics), find the approximate value of P , where
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(a) P = (0.087721)4
(b) P =  eq 3\r(30.00618) 
Solution: (a)  P = (0.087721)4
or,
log P = log (0.087721)4  [taking log on both sides]

or,
log P = 4 log 0.087721

or,
log P = 4 (
[image: image27.wmf]2

.9431)       [From the log table]

or,
log P = – 8 + 4 × 0.9431

or,
log P = – 8 + 3.7724

or,
log P = – 4.2276

or,
P = antilog  (– 4.2276)



= 5.92 ( 10-5
Ans: 5.92 ( 10-5
(b) P = 
[image: image28.wmf]3

00618

.

30


or,
log P = log
[image: image29.wmf]3

00618

.

30

 [taking log on both sides]

or,
log P =  eq \f(1,3) log 30.00618

or,
log P =  eq \f(1,3) ( 1.47721   [From the log table]

or,
log P = 0.49240

(
P = antilog 0.49240 = 3.10745 (approx.)
Ans: 3.10745 (approx.)
Activity:
(Text page-196
Write the exponential function described in the following table.
	1.
	x
	–2
	–1
	0
	1
	2

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


	2.
	x
	–1
	0
	1
	2
	3

	
	y
	–3
	0
	3
	6
	9

	3.
	x
	1
	2
	3
	4
	5

	
	y
	4
	16
	64
	256
	1024


	4.
	x
	–3
	–2
	–1
	0
	1

	
	y
	0
	1
	2
	3
	4


	5.
	x
	–2
	–1
	0
	1
	2

	
	y
	 eq \f(1,25) 
	 eq \f(1,5) 
	1
	5
	25


	6.
	x
	1
	2
	3
	4
	5

	
	y
	5
	10
	15
	20
	25


Solution: In table-1 the values of the order pair (x, y) are described by the equation y = 2x, where x is real number.
In table-2 the values of the order pair (x, y) are described by the equation y = 3x, where x is real number.
In table-3 the values of the order pair (x, y) are described by the equation y = 4x, where x is real number.
In table-4 the values of the order pair (x, y) are described by the equation y = x + 3, where x is real number.
In table-5 the values of the order pair (x, y) are described by the equation y = 5x, where x is real number.
In table-6 the values of the order pair (x, y) are described by the equation y = 5x, where x is real number.
Now, from the definition of the exponential function we know that, an exponential function is of the form ((x) = ax which is defined for all real number x, where a > 0 and a ( 1.

So, we can say that the order pairs in table-1, table-3 and table-5 are defined by the exponential functions ((x) = 2x, ((x) = 4x and ((x) = 5x.
Activity: Which of the following functions are exponential functions ?
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7.  y = –3x        8. y = 3x      9. y = – 2x – 3    10.  y = 5 – x  

11. y = x2 + 1   12. y = 3x2
Solution: From the definition of the exponential function we know that, an exponential function is of the form ((x) = ax which is defined for all real number x, where a > 0 and a ( 1.

So, we can say that, function no.-7 that is, y = ((x) = –3x is the only exponential function among the given functions in the question.
Activity: Draw the graphs for –3 ( x ( 3. 
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1.
 y = 2(x

Solution: See the solution of Creative Broad Questions from Activity 7(a) and (b); page-306
2.
y = 4x


Solution: See the solution of Creative Broad Questions from Activity 10(a) and (b); page-308
3.
y =  eq 2\s\up7(\f(x,2)) 

Solution: See the solution of Creative Broad Questions from Activity 6(a) and (b); page-
306
4.
y =  eq \b(\f(3,2))x

Solution: Let, y = ((x) =  eq \b(\f(3,2))x

The corresponding values of y for the values of x from -3 to 3 are shown in the following table:
	x
	(3
	(2
	(1
	0
	1
	2
	3

	y
	0.29
	0.44
	0.66
	1
	1.5
	2.25
	3.375



Now, draw x-axis along XOX( and y-axis along YOY( conveniently. Taking each 5 sides of the smallest squares along with both axes of the graph paper as one unit, plot the points (x, y). Joining the points easily to the curve line we get the graph of y = ((x) which is shown as follows-

[image: image30.emf] 

X   X   

Y  
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Scale :  5sides of smallest  square  =  1  unit  

(3,.375)  

(2,.25)  

(1,1.5)  

(0,1)  

( – 1,0.66)  

( – 2,0.44)  

( – 3,0.29)  


Activity: Draw the graphs and find its inverse function.
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1. y = 3x + 2

Solution:  Let, y = ((x) = 3x + 2

We prepare a table of the values of x and y to draw the graph of the given function ((x).
	x
	–3
	–2
	–1
	0
	1
	2

	y
	–7
	–4
	–1
	2
	5
	8


Ploting the points on the graph paper we get the following graphÑ


[image: image31.emf] 

( – 1, – 1)  

( – 2, – 4)  

( – 3, – 7)  

(0,2)  

(1,5)  
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X   X   

Y  

Y

Scale : 2sides of smallest  square  =  1  unit  

O  


Determination of inverse function:

Given, y = 3x + 2

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

Inverse function  (–1 t y ( x where, x =  eq \f(1,3) (y – 2)


or,
(–1 t y (  eq \f(1,3) (y – 2)

Replacing y by x, we get,


(–1 t x (  eq \f(1,3) (x – 2) 
  
( 
(–1(x) =  eq \f(1,3) (x – 2)
2. y = x2 + 3

Solution:  Let, y = ((x) = x2 + 3

We prepare a table of the values of x and y to draw the graph of the given function ((x).
	x
	–3
	–2
	–1
	0
	1
	2
	3

	y
	12
	7
	4
	3
	4
	7
	12


Ploting the points on the graph paper we get the following graphÑ


[image: image32.emf] 

(3,12)  

X   X   
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Scale :  2sides of smallest  square  =  1  unit  
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( – 1,4)  

(1,4)  

(2,7)  
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( – 3,12)  
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Determination of inverse function: 

y = ((x) = x2 + 3

Now,
 y = x2 + 3 
or, 
x2 = y – 3 
or, 
x = (  eq \r(y – 3) 
Inverse function (–1 t y ( x where, x = (  eq \r(y – 3) 

or,
(–1 t y ( (  eq \r(y – 3) 
Replacing y by x, we get,


(–1 t x ( (  eq \r(x – 3) 



(
(–1(x) = (  eq \r(x – 3) 
3. y = x3 – 1

Solution:  Let, y = ((x)  = x3 – 1

We prepare a table of the values of x and y to draw the graph of the given function ((x).
	x
	–3
	–2
	–1
	0
	1
	2
	3

	y
	–28
	–9
	–2
	–1
	0
	7
	26


Ploting the points on the graph paper we get the following graphÑ


[image: image33.emf] 

Scale : 5 sides of smallest square  =  1  unit along x - axis  and  1sides of smallest square  =  1  unit along y - axis  

X  

X   

Y   

(3, 26)  

(2,7)  

(1,0)  

(0, – 1)  

( – 1, – 2)  

( – 2, – 9)  

( – 3, – 28)  

O  

Y  


Determination of inverse function:

y = ((x) = x3 – 1

Now,

y = x3 – 1


or,
x3 = y + 1


(
x = ( (y + 1) eq \s\up7(\f(1,3)) 
Inverse function (–1 t 

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

or,
(–1 t y ( ( (y + 1) eq \s\up7(\f(1,3)) 
Replacing y by x, we get,


(–1 t x ( ((x + 1) eq \s\up7(\f(1,3)) 

(
(–1(x) = ( (x + 1) eq \s\up7(\f(1,3)) 
4. y =  eq \f(4,x) 
Solution: See the solution of Creative Broad Questions from Activity 8(a), (b) and (c); page-306
5. y = 3x

Solution:  Let, y = ((x) = 3x

We prepare a table of the values of x and y to draw the graph of the given function ((x).
	x
	–3
	–2
	–1
	0
	1
	2
	3

	y
	–9
	–6
	–3
	0
	3
	6
	9


Ploting the points on the graph paper we get the following graphÑ

[image: image34.emf] 

X  

X   

Y  

Y   

Scale : 5 sides of smallest square  =  1  unit along x - axis  and  2 sides of smallest square  =  1  unit along y - axis        

(3, 9)  

(2, 6)  

(1, 3)  

(0, 0)  

( – 1,  – 3)  

( – 2,  – 6)  

( – 3,  – 9)  


Determination of inverse function:  y = f(x) = 3x

Now,
y = 3x  
(
 x =  eq \f(y,3) 
Inverse function (–1 t y ( x where, x =  eq \f(y,3) 

or,
(–1 t y (  eq \f(y,3) 
Replacing y by x, we get,


(–1 t x (  eq \f(x,3)     
(
(–1(x) =  eq \f(x,3) 
6. y =  eq \f(2x + 1,x – 1) 
Solution: See the solution of Creative Broad Questions from Activity 9(a), (b) and (c); page-307
7. y = 2–x
Solution:  Let, y = ((x) = 2–x
We prepare a table of the values of x and y to draw the graph of the given function ((x).
	x
	–4
	–3
	–2
	–1
	0
	1
	2
	3

	y
	16
	8
	4
	2
	1
	0.5
	0.25
	0.125


Ploting the points on the graph paper we get the following graphÑ

Determination of inverse function:  y = ((x) = 2–x
Now,

y = 2–x

or,
log2y = – x


or,
x = – log2y


or,
x = log2y–1

(
x = log2 eq \b(\f(1,y)) 
Inverse function (–1 t y ( x where, x = log2 eq \b(\f(1,y)) 

or,
(–1 t y ( log2 eq \b(\f(1,y)) 
Replacing y by x, we get,


(–1 t x ( log2 eq \b(\f(1,x)) 

(
(–1(x) = log2 eq \b(\f(1,x)) 
8. y = 4x
Solution: See the solution of Creative Broad Questions from Activity 10(a), (b) and (c); page-308
Activity: Find the domains and range of the following functions :
 (Text page-199
1.
y =   eq (n \f(2 + x,2 ( x) 

Solution:  Let,


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

Since logarithm is defined only for the positive real number,

(  eq \f(2 + x,2 ( x)  > 0 
If (i) 2 + x > 0 and 2 ( x > 0



    or, (ii) 2 + x < 0 and 2 ( x < 0

From no.(i), we get, x > ( 2  and ( x > ( 2



or, x > ( 2  and  x < 2


( Domain 
= {x : ( 2 < x} ( { x : x < 2}




= ( ( 2, () ( ((( , 2)




= (( 2, 2)


From no.(ii), we get, x < ( 2 and (x < ( 2




or, x < ( 2  and x > 2


( Domain = {x : x < ( 2} ( {x : x > 2}

= (

( Domain of the given function


D( = union of the domain obtained in (i) and (ii)




= (( 2, 2) ( (  = ((2, 2)


Range :  y = ((x) =  eq (n \f(2 + x,2 ( x) 

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

or,
2 + x = 2ey ( xey

or,
x (1 + ey) = 2(ey ( 1)


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

For all real values of y the values of x will be real.

( Range of the given function R( = (

Ans: Domain of the given function 

D( = (( 2, 2) 


and range
 R( = (
2.
y =  eq (n \f(3 + x,3 ( x) 

Solution: Let, y = ((x) =  eq (n \f(3 + x,3 ( x) 

Since logarithm is defined only for the positive real number,

(  eq \f(3 + x ,3 ( x) > 0
If
(i) 3 + x > 0  and (x > 0 ,



or,
(ii) 3 + x < 0  and (x < 0 ,,


From no.(i), we get, x > ( 3 and (x > ( 3



or, x > ( 3 and x < 3


( Domain
= (x : (3 < x } ( {x : x < 3}




= ( (3, () ( ( ( (, 3)




= ((3, 3)


From no.(ii), we get,x < ( 3  and (x < ( 3



or, x < ( 3  and x > 3


( Domain
= {x : x < ( 3} ( {x : x > 3}

= (

( Domain of the given function


D( = union of the domain obtained in (i) and (ii)



= ((3, 3) ( ( = (( 3, 3)


Range :  eq y = ((x) = (n \f(3 + x,3 ( x) 

or,
ey =  eq \f(3 + x,3 ( x) 

or,
3 + x = 3ey ( xey

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


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

For all real values of y the values of x will be real.

( Range of the given function R( = (

Ans: Domain of the given function 

D( = (( 3, 3) 


and range
R( = (
3.
 eq y = (n \f(4 + x,4 ( x) 

Solution: Let, y = ((x) = (n eq \f(4 + x,4 ( x) 

Since logarithm is defined only for the positive real number, 


(  eq \f(4 + x,4 ( x) > 0 
, when 
(i) 4 + x  > 0 and 4 ( x > 0 ,



or,
(ii) 4 + x < 0  and 4 ( x < 0 ,

From no.(i), we get, x > ( 4  and ( x > ( 4



or, x > ( 4  and x < 4

(
Domain
= {x : ( 4 < x} ( { x : x < 4}




= (( 4, () ( ((, 4)




= ( ( 4, 4)


From no.(ii), we get, x < ( 4  and ( x < ( 4



or, x < ( 4  and x > 4


( Domain
= {x  : x < ( 4} ( {x : x > 4} 


= (

( Domain of the given function


D( = union of the domain obtained in (i) and (ii)


= (( 4, 4) ( ( = ((4, 4)


Range :  eq y = ((x)  (n \f(4 + x,4 ( x) 

or,
ey =  eq \f(4 + x,4 ( x) 

or,
4 + x = 4ey ( xey

or,
x(1 + ey) = 4(ey ( 1)


or,
x =  eq \f(4(ey ( 1),ey + 1)

For all real values of y the values of x will be real. 


( Range of the given function R( = (

Ans: Domain of the given function 

D( =  (( 4, 4) and range R( =  (
4.
 eq y = (n \f(5 + x,5 ( x) 

Solution: See the solution of Creative Broad Questions from Activity 11(b) and (c); page-308
Activity: Sketch the graphs of the following functions; mention their domains and ranges:
(Text page-201
(i)
((x) = 2x

Solution:  Let,  y = ((x) = 2x

We prepare a table of the values of x and y to draw the graph of the given function ((x).

	x
	( 1
	0
	1
	2
	3
	4
	5

	y
	0.5
	1
	2
	4
	8
	16
	32



Now, draw x-axis along XOX( and y-axis along YOY( conveniently. Taking each 5 sides = 1unit along the x- axis and each 1 sides = 1unit along the y- axis of the smallest squares, plot the points (x, y). Joining the points easily to the curve line we get the graph of y = ((x) which is shown as follows (


Again, the function is defined for all real values of x. 


( Domain of the function D( = (

and when x tends to (( then ((x) tends to zero.

( Range of the function R( = (0, ()

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

Solution: Let, y = ( (x) =  eq \b(\f(1,2))x 

We prepare a table of the values of x and y to draw the graph of the given function ((x).
	x
	0
	(1
	(2
	(3
	(4
	(5

	y
	1
	2
	4
	8
	16
	32



Now, draw x-axis along XOX( and y-axis along YOY( conveniently. Taking each 5 sides = 1unit along the x- axis and each 1 sides = 1unit along the y- axis of the smallest squares, plot the points (x, y). Joining the points easily to the curve line we get the graph of y = ((x) which is shown as follows-


Now, the function is defined for all real values of x.

( Domain of the function D( = (

and when x tends to (( then ((x) tends to zero and the value of ((x) increases with respect to the increment of the value of x.

( Range of the function R( = (0 , ()

(iii)
((x) = ex, 2 < e < 3


Solution: See the solution of Creative Broad Questions from Activity 12(a) and (b); page-309
(iv)
((x) = e(x, 2 < e < 3


Solution: See the solution of Creative Broad Questions from Activity 13(a), (b) and (c) upto domain and range; page-309
(v)
((x) = 3x

Solution:  Let, y = ((x) = 3x

The corresponding values of y for the values of x from -2 to 3 are shown in the following table:
	x
	( 2
	( 1
	0
	1
	2
	3

	y
	0.11
	0.33
	1
	3
	9
	27



Now, draw x-axis along XOX( and y-axis along YOY( conveniently. Taking each 5 sides = 1unit along the x- axis and each 1 sides = 1unit along the y- axis of the smallest squares, plot the points (x, y). Joining the points easily to the curve line we get the graph of y = ((x) which is shown as follows-


Now, the function ((x) is defined for all real values of x.

( Domain of the given function D( = (

Again, when x tends to (( then ((x) tends to zero and when the value of x increases then ((x) tends to positive infinity (+ ().

( Range of the given function R( = (0, ()

Activity: The following table gives values of y = log10x for certain values of x. Draw the graph from these data.
	x
	0.5
	1
	2
	3
	4
	5
	10
	12

	y
	(0.3
	0
	0.3
	0.5
	0.60
	0.70
	1
	1.07




(Text page-202

Solution: Graph of y = log10x:


Let, y = ((x) = log10x


The corresponding values of y for the values of x from 0.5 to 12 are shown in the following table:
	x
	0.5
	1
	2
	3
	4
	5
	10
	12

	y
	(0.3
	0
	0.3
	0.5
	0.60
	0.70
	1
	1.07



Now, draw x-axis along XOX( and y-axis along YOY( conveniently. Taking each 5 sides = 1unit along the x- axis and each 10 sides = 1unit along the y- axis of the smallest squares, plot the points (x, y). Joining the points easily to the curve line we get the graph of y = ((x) which is shown as follows-

 [N.B.: In the textbook for x = 4, 12 the values of y are not correct.]

Activity: Draw up a table of values of y = In x taking the values of x as like as 1 using a calculator ; hence draw the graph of y = lnx.
(Text page-202

Solution: Drawing the graph of y = lnx:

Let, y = ((x) = lnx


The corresponding values of y for the values of x from 0.5 to 12 are shown in the following table:

	x
	0.5
	1
	2
	3
	4
	5
	10
	12

	y
	(0.70
	0
	0.70
	1.1
	1.4
	1.6
	2.3
	2.50



Now, draw x-axis along XOX( and y-axis along YOY( conveniently. Taking each 5 sides = 1unit along the x- axis and each 10 sides = 1unit along the y- axis of the smallest squares, plot the points (x, y). Joining the points easily to the curve line we get the graph of y = ((x) which is shown as follows-

Exercise-10.1 (  Binomial Expansion
Activity: Find the expansion of the following (Using the above expansion):
(Text page-208

(1 + y)8 =


(1 + y)9 = 


(1 + y)10 =


Solution: From pascal’s triangle, we see that `1’ is in both left and right side. The middle term of the triangle is the summation of two number just above the numbers.
For n = 5, binomial coefficient for: 1  5  10  10   5   1


For n = 6 binomial coefficient for:


n = 5


n = 6

	n
	=
	0
	
	
	
	
	
	
	
	1
	
	
	
	
	
	

	n
	=
	1
	
	
	
	
	
	
	1
	
	1
	
	
	
	
	

	n
	=
	2
	
	
	
	
	
	1
	
	2
	
	1
	
	
	
	

	n
	=
	3
	
	
	
	
	1
	
	3
	
	3
	
	1
	
	
	

	n
	=
	4
	
	
	
	1
	
	4
	
	6
	
	4
	
	1
	
	

	n
	=
	5
	
	
	1
	
	5
	
	10
	
	10
	
	5
	
	1
	


( (1 + y)5 = 1 + 5y + 10y2 + 10y3 + 5y4 + y5
( (1 + y)6 = 1 + 6y + 15y2 + 20y3 + 15y4 + 6y5 + y6
and (1 + y)7 = 1 + 7y + 21y2 + 35y3 + 35y4 + 21y5 + 7y6 + y7
(1 + y)8 = 1 + 8y + 28y2 + 56y3 + 70y4 + 56y5 + 28y6

+ 8y7 + y8
( (1 + y)9 = 1 + 9y + 36y2 + 84y3 + 126y4 + 126y5 

+ 84y6 + 36y7 + 9y8 + y9
( (1 + y)10 = 1 + 10y + 45y2 + 120y3 + 210y4 + 252y5 

+ 210y6 + 120y7 + 45y8 + 10y9 + y10
Activity: Expand (1 + 2x2)7 and (1 ( 2x2)7.
(Text page-211
Solution: By the help of pascal’s triangle Ñ


(1 + 2x2)7 = 1 + 7 (2x2) + 21 (2x2)2 + 35(2x2)3 + 35 (2x2)4 + 21 (2x2)5 + 7(2x2)6 + (2x2)7
By the help of binomial theorem -

	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	1
	
	1
	
	
	
	
	
	
	

	
	
	
	
	
	
	1
	
	2
	
	1
	
	
	
	
	
	

	
	
	
	
	
	1
	
	3
	
	3
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	4
	
	6
	
	4
	
	1
	
	
	
	

	
	
	
	1
	
	5
	
	10
	
	10
	
	5
	
	1
	
	
	

	
	
	1
	
	6
	
	15
	
	20
	
	15
	
	6
	
	1
	
	

	
	1
	
	7
	
	21
	
	35
	
	35
	
	21
	
	7
	
	1
	

	1
	
	8
	
	28
	
	56
	
	70
	
	56
	
	28
	
	8
	
	1



(1 + 2x2)7 =  eq \b(\o(7,0)) (2x2)0 +  eq \b(\o(7,1)) (2x2)1 +  eq \b(\o(7,2)) (2x2)2 +  eq \b(\o(7,3)) (2x2)3 +  eq \b(\o(7,4)) (2x2)4 +  eq \b(\o(7,5)) (2x2)2 +  eq \b(\o(7,6)) (2x2)2 +  eq \b(\o(7,7)) (2x2)7
= 1.1 +  eq \f(7,1) (2x2) +  eq \f(7.6,1.2) (2x2)2 +  eq \f(7.6.5,1.2.3) (2x2)3 +  eq \f(7.6.5.4,1.2.3.4) (2x2)4 

+  eq \f(7.6.5.4.3,1.2.3.4.5) (2x2)5 +  eq \f(7.6.5.4.3.2,1.2.3.4.5.6) (2x2)6 + 1.(2x2)7
= 1 + 14x2 + 21.4x4 + 35.8x6 + 35.16x8 + 21.32x10 

+ 7.64x12 + 128x14
= 1 + 14x2 + 84x4 + 280x6 + 560x8 + 672x10 + 448x12

 + 128x14
By the help of pascal’s triangle,
(1 – 2x2)7 = {1 + (– 2x2)}7
= 1 + 7 (– 2x2) + 21. (– 2x2)2 + 35 (– 2x2)3 + 35 (– 2x2)4 

+ 21 (– 2x2)5 + 7 (– 2x2)6 + (– 2x2)7
= 1 – 7 . 2x2 + 21.4x4 – 35. 8x6 + 35.16x8 – 21. 32x10 

+ 7.64x12 – 128x14
= 1 – 14x2 + 84x4 – 280x6 + 560x8 – 672x10 + 448x12 – 128x14
By the help of binomial theorem -

(1 – 2x2)7 = {1 + (( 2x2)}7

=  eq \b(\o(7,0)) (–2x2)0 +  eq \b(\o(7,1)) (–2x2) +  eq \b(\o(7,2)) (–2x2)2 +  eq \b(\o(7,3)) ((2x2)3 +  eq \b(\o(7,4)) (–2x2)4 +  eq \b(\o(7,5)) (–2x2)5 +  eq \b(\o(7,6)) (– 2x2)6  +  eq \b(\o(7,7)) (– 2x2)7
= 1.1 +  eq \f(7,1) (– 2x2) +  eq \f(7.6,1.2) (4x4) +  eq \f(7.6.5,1.2.3) (– 8x6) +  eq \f(7.6.5.4,1.2.3.4) (16x8) 

+  eq \f(7.6.5.4.3,1.2.3.4.5) (– 32x10) +  eq \f(7.6.5.4.3.2,1.2.3.4.5.6) (64x12) + 1.(–128x14)

Activity: Verify example 4 by the help of pascal’s triangle.
(Text page-212
Solution:
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	1
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	1
	
	
	
	
	

	
	
	
	
	1
	
	4
	
	6
	
	4
	
	1
	
	
	
	

	
	
	
	1
	
	5
	
	10
	
	10
	
	15
	
	1
	
	
	

	
	
	1
	
	6
	
	15
	
	20
	
	15
	
	6
	
	1
	
	

	
	1
	
	7
	
	21
	
	35
	
	35
	
	21
	
	7
	
	1
	

	1
	
	8
	
	28
	
	56
	
	70
	
	56
	
	28
	
	8
	
	1


By the help of pascal’s triangle,

 eq \b(1 – \f(x2,4))8 = 1 + 8  eq \b(– \f(x2,4) ) + 28  eq \b(\f(– x2,4) )2 + 56  eq \b(– \f(x2,4))3 + 70  eq \b(\f(– x2,4) )4 + .....

= 1 – 2x2 +  eq \f(7,4) x4  (  eq \f(7,8) x6 +  eq \f(35,128) x8 ( .............

(In expansion of   eq \b(1 – \f(x2,4) )8 the coefficient of x3 is 0 and the coefficient of x6 is –  eq \f(7,8).

( The expansion is verified by the help of pascal’s triangle.

Activity: Verify the expansion by Pascal’s triangle.



(Text page-213
Solution:
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	1
	
	
	
	
	
	
	

	
	
	
	
	
	
	1
	
	2
	
	1
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	1
	
	
	
	
	

	
	
	
	
	1
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	1
	
	
	
	

	
	
	
	1
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	1
	
	
	

	
	
	1
	
	6
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	20
	
	15
	
	6
	
	1
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	21
	
	35
	
	35
	
	21
	
	7
	
	1
	

	1
	
	8
	
	28
	
	56
	
	70
	
	56
	
	28
	
	8
	
	1


By the help of pascal’s triangle (
(2 – x)  eq \b(1 + \f(1,2) x)8
= (2 – x) [1 + 8  eq \b(\f(1,2) x) + 28  eq \b(\f(1,2) x)2 + 56 eq \b(\f(1,2) x)3 + 70  eq \b(\f(1,2) x)4 

+ .......]

= (2 – x) [1 +  eq \f(8,2) x +  eq \f(28,4) x2 +  eq \f(56,8) x3 +  eq \f(70,16) x4 + ...... ]

= (2 – x) (1 + 4x + 7x2 + 7x3 +  eq \f(35,8) x4 + .....)

= (2 + 8x + 14x2 + 14x3 +  eq \f(35,4) x4 ........ ) – (x + 4x2 + 7x3 

+ 7x4 +  eq \f(35,8) x5 + ...........)


= 2 + 7x + 10x2 + 7x3 +  eq \f(7,4) x4 + ............ This is similar to the expansion obtained by using the binomial expansion.
( The expansion is verified by the help of Pascal’s triangle.

Exercise-11.2 ( Coordinate Geometry
Activity: Establish the formula for the area of pentagon and hexagon with the help of the method of determining the area of quadrilateral.
(Text page-239
Solution: Area of the pentagonal region:



In the figure, ABCD is a pentagon. Its five vertices are A(x1, y1), B(x2, y2), C(x3, y3), D(x4, y4) and E(x5, y5) respectively and A, B, C, D, E are arranged in the anticlockwise order.

Now, area of the pentagonal region ABCDE

= area of the triangular region ABC + area of the triangular region ACD + area of the triangular region ADE

=  eq \f(1,2) 

 eq \b\lc\|(\a(x1,y1))    eq \a(x2,y2)    eq \a(x3,y3)    eq \b\rc\|(\a(x1,y1)) +  eq \f(1,2) 

 eq \b\lc\|(\a(x1,y1))    eq \a(x3,y3)     eq \a(x4,y4)     eq \b\rc\|(\a(x1,y1)) 
+   eq \f(1,2) 

 eq \b\lc\|(\a(x1,y1))     eq \a(x4,y4)     eq \a(x5,y5)     eq \b\rc\|(\a(x1,y1)) 

=  eq \f(1,2) (x1y2 + x2y3 + x3y1 ( x2y1 ( x3y2 ( x1y3) 


+  eq \f(1,2) (x1y3 + x3y4 + x4y1 ( x3y1 ( x4y3 ( x1y4)


+  eq \f(1,2) (x1y4 + x4y5 + x5y1 ( x4y1 ( x5y4 ( x1y5)


=  eq \f(1,2) (x1y2 + x2y3 + x3y4 + x4y5 + x5y1 ( x2y1 ( x3y2 ( x4y3 ( x5y4 ( x1y5)


=  eq \f(1,2) 

 eq \b\lc\|(\a(x1,y1))     eq \a(x2,y2)     eq \a(x3,y3)     eq \a(x4,y4)     eq \a(x5,y5)     eq \b\rc\|(\a(x1,y1)) 

Area of the hexagonal region:


Solution: See the solution of Creative Broad Questions from Activity 1(c); page-355

Exercise-12 ( Vectors in a Plane
Activity:
(Text page-254
1.
The school is situated 3 kilometres to the south of your home. What is your velocity if you require 1 hour to go to the school from your home on foot?

2.
What is your velocity if you come to home by bicycle in 20 minutes after the school breaks.
Solution: See the solution of Creative Broad Questions from Activity 1(a) and (b); page-400
Activity: Verify the formula (m + n) u = mu + nu for the vector u for different numerical values of m and n.
                                           (Text page-261
Solution: See the solution of Creative Broad Questions from Activity 2(a); page-401
Activity: Take a point O as origin on a page of your khatha. Then take another 5 points on it at different positions and draw their position vectors with respect to O.             
(Text page-262
Solution: See the solution of Creative Broad Questions from Activity 3(a); page-401

Exercise-13 ( Solid Geometry
Activity: Write the name of a regular and an irregular solid individually.
(Text page-272

Solution: Regular solid: a box

Irregular solid: a piece of stone.
Activity: Mention some uses of the solids cited by you.

(Text page-272

Solution: Usege of regular solid:

(i) in transportation of goods.

(ii) in keeping bottles of medicine in the packet of medicine.

(iii) in keeping books in the packet of books.

Usage of irregular solid:

(i) in building a house.

(ii) in building roads and hiways.

(iii) in sustaining the stability of the rail line.
Activity: Measure the length, breadth and height of a hardboard box ( cartoon or box containing a bottle of medicine) and find its volume, area of six surfaces and the length of a diagonal.
(Text page-273
Solution: Measuring the length, breadth and height of a hardboard box it is seen that, its length , breadth and height are 4 inches, 3 inches and 2 inchesrespectively.
( Area of the six surfaces of the box = 2(4.3 + 3.2 + 2.4)

= 2(12 + 6 + 8) = 52 sq. inches
Volume = (4 ( 3 ( 2) cube inches = 24 cube inches
and length of the diagonal =  eq \r(42 + 32 + 22)  

=  eq \r(16 + 9 + 4)  =  eq \r(29)  inches

Activity: 1. Draw a regular and an irregular (a) prisms (b) pyramids.
(Text page-276
Solution:
(a)


(i) Regular prism 
(ii) Irregular prism
(b)



(i) Regular pyramid
(ii) Irregular pyramid
Activity: 2. If possible, find the total surface area and the volume of the solids drawn by you.
(Text page-276
Solution: From the definition of an irregular prism we know that, if the base is not a regular polygon, the prism is known as an irregular prism. The mentioned quadrilateral prism in the question-1, the base quadrilateral is not regular. So using the formulae which is described in the textbook, area of the whole prism and volume can not be determined.
Measuring the lengths of the three sides of the base of the regular triangular prism we see that, lengths of the sides are 13, 12 and 5 cm. and height is 10 cm.

We know that,

The area of total surfaces of the triangular prism 


= 2 (area of the base) +  eq \f(1,2)  ( perimeter of the base ( height
and volume of the prism = area of the base ( height
The lengths of the three sides of the base of the regular triangular prism are 13, 12 and 5 cm. respectively. Since 122 + 52 = 132, So, the base of the prism is a right angled triangle whose area =  eq \f(1,2) ( 12 ( 5 sq. cm. = 30 sq. cm. 

( The area of total surfaces of the prism 


=  eq \b\bc\{(2 ( 30 + \f(1,2) (13 + 12 + 5) ( 10) sq. cm.

=  eq \b(60 +  ( 30 ( 10) 
 sq. cm.


= (60 + 150) sq. cm. = 210 sq. cm.
( Volume of the prism = (30 ( 10) cube cm. = 300 cube cm.
Again, the mentioned quadrilateral pyramid in the question-1, the base quadrilateral is not regular. So using the formulae which is described in the textbook, area of the whole pyramid and volume can not be determined.
Measuring the lengths of the sides of the base quadrilateral of the regular triangular pyramid we see that, length of the side 2 cm. and the slant height is 8 cm.

We know that,

The area of total surfaces of the pyramid = area of the base +  eq \f(1,2)  (perimeter of the base ( slant height)

and volume of the pyramid =  eq \f(1,3) ( area of the base ( height
Area of the base hexagonal of the pyramid =  eq \f(na2,4) cot  eq \b(\f(180(,n)) 

where n = number of sides

and a = length of each side

=  eq \f(6.(2)2,4) cot eq \b(\f(180(,6)) 

= 6 cot 30(

= 6 eq \r(3)  sq. cm. [( cot 30( =  eq \r(3) ]
( The area of total surfaces of the pyramid 


=  eq \b\bc\{(6\r(3) + \f(1,2) (6 ( 2 ( 8))  sq. cm.

= (6 eq \r(3) + 48) sq. cm.

= (10.392 + 48) sq. cm.

= 58.392 sq. cm. (approx.)

( Volume of the pyramid =  eq \b(\f(1,3) ( 6\r(3) ( 8)  cube cm.

=  eq \f(48\r(3),3)  cube cm.

= (16 eq \r(3) ) cube cm.

= 27.713 cube cm. (approx.) (Ans)

Activity: Collect a conical cap used in birthday or any ceremonial parties and find the volume and the area of its curved surface.
(Text page-277
Solution: I collect a conical cap used in birthday or any ceremonial parties. Measuring the cap I saw that its height is h = 12 cm., diameter of the base 2r = 10 cm. that is, radius r = 5 cm. 

Slant height, ( =  eq \r(h2 + r2) =  eq \r(122 + 52)  = 13 cm. 

Area of curved surface = (r( = 3.1416 ( 5 ( 13 

= 204.204 sq. cm. (approx.)

Volume =  eq \f(1,3) (r2h =  eq \f(1,3) ( 3.1416 ( (5)2 ( 12 


= 314.16 cube cm.
Ans. Area of curved surface is 204.204 sq. cm. (approx.) 
and volume is 314.16 cube cm.
Activity: Find the radius of a toy ball or a football. Hence find its volume.
(Text page-277
Solution: I brought a toy ball buying from the shop and measuring the ball I saw that, its diameter, 2r = 20 cm. 

That is, radius r =  eq \f(20,2) = 10 cm.
( Volume of tha ball =  eq \f(4,3) (r3

=  eq \f(4,3) ( 3.1416 ( (10)3 cube cm.

=  eq \f(4,3) ( 3.1416 ( 1000 cube cm.

= 4188.8 cube cm. (approx.)

Ans: radius is 10 cm.
and volume is 4188.8 cube cm. (approx.)

Activity: Draw and describe a compound solid on your own. Can you write down formula for its surface area and volume?
(Text page-280
Solution:

Figure-1: It is a capsule which is formed with two hemi-sphere and a cylinder.
Area of the surface of the hemi-sphere =  eq \f(1,2) ( 4(r2 sq. units
Volume of the hemi-sphere =  eq \f(1,2) (  eq \f(4,3) (r3 cube units
Area of the surface of the cylinder = 2(rh sq. units
Volume of the cylinder = (r2h cube units
Figure-2: It is formed with a triangular prism (upper part) and rectangular solid (lawer part).

The area of total surfaces of the prism = 2(area of the base) +  eq \f(1,2)  ( perimeter of the base ( height

Volume of the prism = area of the base ( height
Figure-3: It is formed with a pyramid (upper part) and rectangular solid (lawer part).

The area of total surfaces of the pyramid = area of the base +  eq \f(1,2)  (perimeter of the base ( slant height)


and volume of the pyramid =   eq \f(1,3) ( area of the base ( height 


Area of the whole surface of the rectangular solid 

= 2(length ( breadth + breadth ( height + height ( length) sq. units

Volume of the rectangular solid = (length ( breadth ( height) cube units

Exercise-14 ( Probability
Activity: An unbiased dice is thrown. Find the probability of getting (i) 4 (ii) 4 or a number greater than 4 (iii) a number less than 5.
(Text page-286
Solution: See the solution of Creative Broad Questions from Activity 1(a), (b) and (c); page-442

Activity: A bag contains 6 black, 5 red and 8 white marbles. A marble is drawn at random from the bag. Find the probability that the marble is (i) red (ii) black (iii) white (iv) not black.
(Text page-286
Solution: Total number of marbles in the bag = 6 + 5 + 8 = 19. If we choose at random any marble out of 19 can come. So, total number of outcomes = 19.


(i) Let, the event to be the marble red is A. There are total 5 red marbles in the bag. So, number of events favourable to red = 5


(
P(A) =  eq \f(5,19) .


(ii)
Let, the event to be the marble black is B. There are total 6 black marbles in the bag. So, number of events favourable to black = 6. 



(
P(B) =  eq \f(6,19) 

(iii)Let, the event to be the marble white is C.


There are 8 white marbles in the bag out of the total 19 marbles. 


So, number of events favourable to white = 8


(P(C) =  eq \f(8,19) 

(iv) Let, the event not to be the marble black is D. There are 6 black marbles in the bag out of the total 19 marbles.

( The number of the marbles which are not black is (19 ( 6) = 13

So, number of events not favourable to black = 13.


(
P(D) =  eq \f(13,19)  


Ans: (i)  eq \f(5,19) ; (ii)  eq \f(6,19) ;  (iii) 0;  (iv)  eq \f(13,19) 
Activity: In a survey among the newly admitted students, it is found that 284 students have taken Economics, 106 have taken History, 253 have taken Sociology, 169 have taken English. A newly admitted student is chosen at random. What is the probability that the student has not taken Sociology?
(Text page-287
Solution: See the solution of Creative Broad Questions from Activity 3(a) and (b) (i); page-443
Activity: 1. Form a probability tree showing all possible outcomes of three tossing of a coin and write down the sample space. Hence find the probability of getting

(i) the same outcome in all three tossing

(ii) at least two tails

(iii) at most two tails.
(Text page-290 and 291
Solution: See the solution of Creative Broad Questions from Activity 4(a), (b) and (c); page-443, 445
Activity: 2. Form a probability tree for throwing of one dice and two coins.
(Text page-291
Solution: Similar to the solution of question 4(a), Page-443
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Co-operative education system has been enforced from the year 2013 through inclusion of unit work/team work of the students. Students of similar age acquire the education through sharing their knowledge/skill among them.


Different activities are given in the various chapter using heading ‘Activity’. Class teacher will discuss about these activities with the students or will solve these activities to show the students or will command to solve these activities to the students with team work or alone or will command to submit as a report. Creative questions and solutions from activity were given in each chapter on the basis of reality. Here the solutions of activities from each chapter are given as report. Practice these activities attentively.
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Activity





Either, sin( + 1 =0


sin( = – 1


[for 0 < ( <� eq \f((,2) � sin( = – 1 is not acceptable]
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