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BASIC FORMULAE 
 

These are basic formulae of previous class which are frequently used in class X :-   

(i) 2( )( ) ( )x a x b x a b x ab         (ii) 2 2 ( )( )a b a b a b     

(iii) 2 2 2( ) 2a b a ab b         (iv) 
2 2 2( ) 2a b a ab b       

(v) 3 3 2 2 3( ) 3 3a b a a b ab b         (vi) 3 3 2 2 3( ) 3 3a b a a b ab b      

(vii) 3 3 2 2( )( )a b a b a ab b         (viii) 3 3 2 2( )( )a b a b a ab b      

(ix) 2 2 2 2( ) 2 2 2a b c a b c ab bc ca           

(x) 3 3 3 2 2 23 ( )( )x y z xyz x y z x y z xy yz zx            

 

 

1 REAL NUMBERS 
    

BASIC CONCEPTS 
 

REAL NUMBER 

 

 

 

               RATIONAL NUMBER        IRRATIONAL NUMBER 

              
3

2, , 0.6, 3.87, 0.6,1.235
4

 
 
 

            3, 5, 0.101001000...., 2.313113111...   

 

 

TERMINATING    NON-TERMINATING BUT REPEATING       NON TERMINATING NON REPEATING  

 0.6, 3.87,4.2       0.6,1.235, 8.673,1.888.......               3, 5, 0.101001000...., 2.313113111....   

 

Nature of prime factors of denominator of  /p q  (means form of denominator q) 

NUMBERS        DECIMAL FORM     NATURE OF DENOMINATOR q 

RATIONAL NUMBER  :-     TERMINATING :-                                                 2 5m n   

RATIONAL NUMBER :-     NON-TERMINATING BUT REPEATING     other than 2 5m n  

IRRATIONAL NUMBER :-  NON TERMINATING NON REPEATING      q does not exists 

 

EUCLID’S DIVISION LEMMA : -  Let a and b  be any two positive integers. Then there exist 

unique integers q  and r such that  , 0a bq r r b    . 

 

FUNDAMENTAL THEOREM OF ARITHMETIC : -  Every composite number can be expressed 

(factorised) as a product of primes, and this factorization is unique, apart from the order in which 

the prime factors occur. 

 

HCF : highest common factor     LCM : lowest common multiple  

 

How to find HCF and LCM  

HCF = product of smallest power of each common prime factor in the numbers.  

LCM = Product of the greatest power of common and uncommon prime factor in the numbers. 

 

Products of two numbers  = HCF   LCM  

 

ASSIGNMENT 
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1 Prove that each of the following numbers is irrational: 

 (i) 3   (ii) 7   (iii) 2 3  (iv) 2 8  (v) 
3

5
   

(vi) 
1

53
  (vii) 2 5   (viii) 3 7   (ix) 5 3  (x) 1 1x x    

2 Use Euclid’s division algorithm to find HCF of each of the following : 

(i) 270 and 675   (ii) 4052 and 12576   (iii) 255 and 867 

(iv) 615 and 154   (v) 27727 and 53124 

3  Express each of the following as a fraction in simplest form: 

(a) 0 .8    (b) 2 . 4    (c) 0 . 24    (d) 0 .12  

(e) 2 . 24    (f) 0 . 365   (g) 1. 224  

4 Find without actual division whether each of the rational numbers given below is  a  

terminating or a non-terminating repeating decimal. Write the decimal form those which 

have terminating decimal expansion. 

 (i) 
17

90
   (ii) 

33

50
   (iii) 

2 3

31

(2 5 )
  (iv) 

66

180
  

 (v) 
3 2 5

121

(2 3 7 ) 
 (vi) 

17

625
   (vii) 

53

343
   (viii) 

41

1000
 

5 Find the LCM and HCF of the following pairs of integers and verify that  LCM HCF  =  

Product of the integers:   

(i) 26 and 91   (ii) 510 and 92  (iii) 336 and 54  

6 The HCF of two numbers is 16 and their product is 3072. Find their LCM. 

7 If p  is a prime number, then prove that  p  is irrational. 

8 Find the HCF and LCM of  30, 72  and  432  using the prime factorisation method.  

9 What is the largest number that divides 626, 3127 and 15628 and leaves remainders of 1, 

2 and 3 respectively. 

10 Given that HCF (1152, 1664) = 128 find LCM (1152, 1664). 

11 Show that every positive even integer is of the form 2q and that every positive odd integer 

is of the form 2q + 1 for some integer q. 

12 What is the smallest number that, when divided by 35, 56 and 91 leaves remainders of 7 in 

each case? 
13 Show that every positive odd integer is of the form (6 1) or (6 3)q q   or (6 5)q  for some 

integer q. 

14 Find the largest number that will divide 398, 436, and 542 leaving remainders 7, 11 and 15 

respectively. 

15 Show that one and only one out of  , 2 , 4n n n   is divisible by 3, where n  is any positive 

integer. 

16 The length, breadth and height of a room are 8 m 25 cm, 6 m 75 cm and 4 m 50 cm, 

respectively. Determine the longest rod which can measure the three dimensions of the 

room exactly. 

17 Show that any number of the form 4 ,n n N can never end with the digit 0. 

18 During a sale, colour pencils were being sold in packs of 24 each and crayons in packs of 32 

each. If you want full packs of both and the same number of pencils and crayons, how 

many of each would you need to buy?  
19 Show that every positive odd integer is of the form (4 1) or (4 3)q q  for some integer q. 

20 Show that any number of the form  6 ,n n N   can never end with digit 0. 

21 Show that every positive even integer is of the form  2q , and that every positive add 

integer  is of the form 2 1q  , where q  is some integer. 

22 Prove that one of every three consecutive positive integers is divisible by 3.  

23 105 goats, 140 donkeys and 175 cows have to be taken across a river. There is only one 

boat which will have to make many trips in order to do so. The lazy boatman has his own 

conditions for transporting them. He insists that he will take the same number of animals in 
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every trip and they have to be of same kind. He will naturally like to take the largest 

possible number each time. Can you tell how many animals went in each trip?  

 

 

24 Complete the missing entries in the following factor tree : 

 (a)       (b)    

    

 

 

 

 

 

 

 

 

 

 

 

ANSWER 
 

2 (i) 135   (ii)  4  (iii)  51   (iv)  1  (v) 233 

3  (a) 
8

9
   (b) 

22

9
  (c) 

8

33
   (d) 

11

90
  (e) 

101

45
  

(f) 
181

495
   (g) 

551

450
 

4   (i) non-terminating repeating     (ii)  terminating , 0.66  

(iii) Terminating, 0.062      (iv)  non-terminating repeating   

(v)  non-terminating repeating    (vi) Terminating, 0.0272   

(vii)  non-terminating repeating    (viii) terminating , 0.041 

5 (i) LCM = 182, HCF = 13     (ii) LCM = 23460, HCF = 2 

(iii)LCM = 3024, HCF = 6 

6 192     8 HCF = 6, LCM = 2160   9 625    

10 14976    12 3647      14 17    

16 75 cm    18 4 packets of colour pencils, 3 packets of crayons    

23 35     24 (a) 72,  18 (b) 64,  16,  4 
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2 POLYNOMIALS 
 

BASIC CONCEPTS  
 

If   and   are the zeroes of a quadratic polynomial 2ax bx c  , then  

Sum of zeroes = 
2

Coefficient of

Coefficient of

xb

a x
      ,  Product of zeroes = 

2

Constant term

Coefficient of

c

a x
    

If  ,   and   are the zeroes of a cubic polynomial 
3 2ax bx cx d   , then  

2

3

Coefficient of

Coefficient of

xb

a x
        , 

3

Coefficient of

Coefficient of

xc

a x
      , 

3

Constant

Coefficient of

d

a x
        

Required Quadratic Polynomial : 
2 ( )x x      

Required Cubic Polynomial : 
3 2( ) ( )x x x              

Division Algorithm : Dividend = Divisor Quotient + Remainder :- ( ) ( ) ( ) ( )p x g x q x r x     

 

ASSIGNMENT      
 

1 Find the zeroes of the polynomial 2( ) 2 5 12f x x x    and verify the relation between its 

zeroes and coefficients.  

2 Find the zeroes of the polynomial 2( ) 2f x x   and verify the relation between its zeroes 

and coefficients.  

3 Find a quadratic polynomial, the sum and the product of whose zeroes are –5 and –6 

respectively. 

4 Find a quadratic polynomial whose zeroes are 3 and –5 . 

5 If  and  are the zeroes of the quadratic polynomial  2( )f x ax bx c   , then evaluate : 

 (i) 2 2     (ii)  
 

 
    (iii) 3 3    

 (iv) 
3 3

1 1

 
    (v)  

2 2 

 
  

6 Find the zeroes of the quadratic polynomial 
2 2( ) ( )f x abx b ac x bc    , and verify the 

relationship between the zeroes and its coefficients.  
7 Find a cubic polynomial whose zeroes are ,  and    such that ( ) 6     , 

( ) 1       and 30    

8 If  and  are the zeroes of the quadratic polynomial 
2( ) ,f x ax bx c   then evaluate :  

(i) 
4 4     (ii)  

2 2

2 2

 

 
  

9 If one zero of the polynomial 
2( ) 4 8 9f x x kx   is negative of the other ,find the value of k . 

10 If   and  are the zeroes of the quadratic polynomial 
2( ) 3 2f x x x   find a quadratic 

polynomial whose zeroes are 
1

2 
and 

1

2 
.  

11 If  and  are the zeroes of the quadratic polynomial 
2( ) 2 3f x x x   , find a polynomial 

whose zeroes are  

 (i) 2 , 2     (ii)  
1 1

,
1 1

 

 

 

 
 

12 Find a quadratic polynomial whose zeroes are reciprocals of the zeroes of the polynomial  
2( )f x ax bx c    

13 Divide 
3 25 13 21 14x x x    by 

23 2x x   and verify the division algorithm. 
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14 If  and   are the zeroes of the quadratic polynomial 2( ) 1f x x  , find a quadratic 

polynomial whose zeroes are
2


and

2


 

15 If the zeroes of the polynomial 3 2( ) 2 15 37 30f x x x x    are in A.P., find them. 

16 Find the zeroes of the polynomial 3 2( ) 5 16 80f x x x x    , if its two zeroes are equal in 

magnitude but opposite in sign. 

17 Obtain all zeroes of 3 2( ) 13 32 20,f x x x x    if one of its zeroes is –2. 

 

19 Find the condition that the zeroes of the polynomial 3 2( ) 3 3f x x px qx r     may be in A.P. 

20 Obtain all zeroes of the polynomial 4 3 2( ) 3 9 6f x x x x x     , if two of its zeroes are 3  

and 3 . 

21 What must be subtracted from the polynomial 4 3 2( ) 2 13 12 21f x x x x x     so that the 

resulting polynomial is exactly divisible by 
2 4 3x x  ? 

22 What must be added to 4 3 2( ) 4 2 2 1f x x x x x     so that the resulting polynomial is 

divisible by 2( ) 2 3.g x x x    

23 On dividing 
3 23 2 5 5x x x   by a polynomial ( )p x , the quotient and the remainder are 

2 2x x   and 7  respectively. Find ( )p x . 

24 Show that 
1

1,
2

and 2 are the zeroes of the cubic polynomial 
3 22 5 2x x x   and also verify 

the relationship between the zeroes and the coefficients of the polynomial.  

25 If the product of two zeroes of the polynomial 
3 2( ) 2 6 4 9p x x x x    is 3, then the find its 

third zero. 
26 In the figure given below, the graph of a polynomial ( )p x  is given. Find the zeroes and 

number of  zeroes of the polynomial.  

 

 

              2 

            

                                                                1   

            

        -3    -2    -1   O      1    2 

 

  

ANSWER 
 

1 
3

4 ,
2

     2 2 , 2     3 
2 5 6x x     

4  
2 2 15x x      5(i)   

2

2

2b ac

a


    (ii)  

2 2b ac

ac


   

(iii)  
3

3

3abc b

a


    (iv)   

3

3

3abc b

c


    (v)   

3

2

3abc b

a c


   

6   ,
b c

a b
          7   

3 26 30x x x      8(i)   
2 2 2 2

4

( 2 ) 2b ac a c

a

 
    

(ii)   
2 2 2 2

2 2

( 2 ) 2b ac a c

a c

 
   9   0          10   

2 9 1

16 16
x x         

11   
2 6 11x x          12   

2 bx a
x

c c
           14   

2 4 4x x         

15   2,3,
5

2
         16 4,-4,5    17   10,  1,  2   
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18  
3 3

2, 1, ,
2 2

      19   32 3 0p pq r      20   3, 3,1,2   

21 2 3x      22   61 65x      23   3 1x      

25   
3

2
      26  3, 1, 2  , Three  
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 3 LINEAR EQUATIONS IN TWO VARIABLES 
 

BASIC CONCEPTS 
 
1 Linear equations in two variables :- A Linear equations in two variables x and y   is of 

the form 0a x b y c   , where , ,a b c  are real numbers. 

2 Methods of solving a linear equation in two variables  

(i) Substitution Method :- Find out the value of any one variable from any one equation. Put 

the value of same variable in another equation. Then solve the equation and find the values 

of variables. 

(ii)  Elimination Method :- Equate the coefficients of any one variable by using multiplying 

constants to whole equations. Now using addition or subtraction to solve the equations. 

Find the value of variables. 

(iii) Cross Multiplication Method :- 
1 2 2 1

1 2 2 1

b c b c
x

a b a b





  and  

1 2 2 1

1 2 2 1

c a c a
y

a b a b





   

(iv) Graphical Method :- Make the tables of variables x and y  for both equations. Draw the 

graph of both equations. Point of intersection is called unique solution. 

If   1 1 1 0a x b y c    and 2 2 2 0a x b y c   . Then following situation can arise 

 

 

1 1

2 2
1 1 1

2 2 2
1 1 1

2 2 2

lines are intersecting , system is consistent and has unique solution 

lines are parallel, system is inconsistent and has no solution

lines are coincident , sy

a b
If

a b
a b c

If
a b c
a b c

If
a b c



 

   stem is consistent and has infinetely many solution

 

ASSIGNMENT 
 
1  Solve graphically the system of linear equations  2 3 , 4 3 2x y x y     

2  Show graphically that the system of linear equations 2 3 5 , 6 4 3x y y x     is inconsistent, 

i.e., has show no solution 
3  Solve graphically the system of equations 4 5 20 0,3 5 15 0x y x y      find the coordinates 

of the vertices of the triangle formed by these two lines and the y-axis. 
4  Show graphically that the system of equations  3 2,9 3 6x y x y     has an infinite number 

of solutions.  
5  Draw the graphs of 2 6x y   and 2 2 0x y   . Shade the region bounded by these lines 

and x axis . Find the area of the shaded region. 

6  Solve the following system of equations graphically: 3 2 11 0 2 3 10 0x y and x y      Shade 

the region bounded by these lines and the -x axis .  

7  Solve the following system of linear equations graphically 2 5 0, 3 0x y x y      find the 

points where the graph lines meet the y axis . 

8  Solve the following system of linear equations graphically. 3 11 0, 1 0x y x y      . Shade 

the region bounded by these lines and the .y axis  Find the coordinates of the points where 

the graph lines cut the y axis . 

9  Solve the following system of equations graphically 4 5 16 0,2 6 0x y x y       Determine 

the vertices of the triangle formed by these lines and the x axis . 

10 Solve the following system of linear equations graphically 2 5 4 0,2 8 0x y x y      find the 

points where these lines meet the y-axis. 
11 Solve the system of linear equation graphically: 1 , 2 8x y x y    . Shade the area bonded 

by these two lines and y axis . Also, determine this area. 

12 Draw the graphs of the given equations : 2 3 6 0 , 2 3 18 0x y x y      , 2 0y   .Find the 

vertices of the triangle so obtained. Also, find the area of the triangle. 
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13 For what value of k, will the following system of equations have infinitely many solutions? 

2 3 4x y  , ( 2) 6 3 2k x y k     

14 For what value of a and b will the following system of linear equation has infinite number of 

solution.  

2 3 7 , ( 1) ( 2 2) 4( ) 1x y a b x a b y a b            

15 Determine the values of a and b for which the following system of linear equations has 

infinite solutions: 

2 ( 4) 2 1 4 ( 1) 5 1x a y b x a y b          

16 for what value of k, will the system of equations    2 5 , 3 15 0x y x ky      has  

(i)  a unique solution ?   (ii)   no solution 

17 Determine the value of k so that the following linear equations have no solutions:  

(3 1) 3 2 0k x y       ,   
2( 1) ( 2) 5 0k x k y      

18 For what value of k will the following system of linear equations has no solutions?  

3 1x y   ,  (2 1) ( 1) 2 1k x k y k      

19 7 audio cassettes and 3 video cassettes cost Rs. 1395, while 5 audio cassettes and 4 video 

cassettes cost Rs.1665.Find the cost of an audio cassette and that of a video cassette 

20 The monthly incomes of A and B are in the ratio 8 : 7 and their expenditures are in the ratio 

19 : 16. If each saves Rs 2500 per month, find the monthly income of each. 

21 A two-digit number 4 more then 6 times the sum of its digits. If 18 is subtracted from the 

number, the digits are reversed. Find the number. 

22 The sum of the numerator and the denominator of a fraction is 12, if the denominator is 

increased by 3, the fraction becomes 1

2
.find the fraction.  

23 Atul scored 40 marks in a test, getting 3 marks for each right answer and losing 1 mark for 

each wrong answer. Had 4 marks been awarded for each correct answer and 2 marks been 

deducted for each incorrect answer, then Yash would have scored 50 marks, How many 

questions were there in the test? 

24 37 pens and 53 pencils together cost Rs 394, while 53 pens and 37 pencil together cost Rs 

506. Find the cost of a pen and that of a pencil. 

25 The sum of two numbers is 1000 and the difference between their squares is 256000. Find 

the numbers. 

26 If 1 is added to both the numerator and the denominator of a given fraction, it becomes 

4/5. If, however, 5 is subtracted from both the numerator and the denominator, the 

fraction becomes 1/2. Find the fraction . 

27 A part of monthly hostel charges in a school is fixed and the remaining depends on the 

number of days one has taken food in the mess. When a student A takes food for 22 days, 

he has to pay Rs 1380 as hostel charges, whereas a student B, who takes food for 28 days, 

pays Rs 1680 as hostel charges. Find the fixed charges and the cost of food per day. 

28 Seven times a two-digit number is equal to four times the number obtained by reversing 

the order of its digits. If the difference between the digits is 3, find the number. 

29 In a given fraction, if the numerator is multiplied by 2 and the denominator is reduced by 5, 

we get 6/5. But if the numerator of the given fraction is increased by 8 and the 

denominator is doubled, we get 2/5. Find fraction 

30 The sum of the digits of a two-digit number is 12. The number obtained by interchanging its 

digits exceeds the given number by 18. Find the number. 

31 Find the four angles of a cyclic quadrilateral ABCD in which 

( 10) , ( 20) , ( 30)o o oA x y B y C x y             and ( )oD x y   . 

32 The sum of a two-digit number and the number formed by interchanging its digits is 110. if 

10 is subtracted from the original number, the new number is 4 more than 5 times the sum 

of the digits of the original number. Find the original number. 

33 After covering a distance of 30 km with a uniform speed there is some defect in a train 

engine and therefore, its speed is reduced to 4/5 of its original speed. Consequently, the 

train reaches its destination late by 45 minutes. Had it happened after covering 18 

kilometres more, the train would have reached 9 minutes earlier? Find the speed of the 

train and the distance of journey. 

34 The sum of a two-digit number and the number obtained by reversing the order of its digits 

is 99. If the digits differ by 3, find the number. 
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35 The sum of two numbers is 16 and the sum of their reciprocals is
1

3
.find the numbers. 

36 A two-digit number is such that the product of its digits is 14. If 45 is added to the number, 

the digits interchange their places. Find the number. 

37 The area of a rectangle gets reduced by 80 sq units if its length is reduced by 5 units and 

the breadth is increased by 2 units. If we increase the length by 10 unit and decrease the 

breadth by 5 unit, the area is increased by 50 sq units. Find the length and breadth of the 

rectangle. 

38 Five years ago, A was thrice as old as B and ten years later A shall be twice as old as B. 

What are the present ages of A and B?  

39 Raj travelled 300 km by train and 200 km by taxi taking 5 hours 30 minutes. But, if he 

travels 260 km by train and 240 km by taxi, he takes 6 minutes longer. Find the speed of 

the train and that of the taxi. 

40 90% and 97% pure acid solutions are mixed to obtain 21 liters of 95% pure acid solution. 

Find the quantity of each type of acid to be mixed to form the mixture. 

41 A train covered a certain distance at a uniform speed. If the train had been 6 kmph faster, 

it would have taken 4 hours less than the scheduled time. And, if the train were slower by 6 

kmph, it would have taken 6 hours more than the scheduled time. Find length of the 

journey. 

42 Five years ago, Nuri was thrice as old as Sonu. Ten years later, Nuri will be twice as old as 

Sonu. How old are Nuri and Sonu? 

43  A takes 3 hours more than B to walk 30 km but if A doubles his pace, he is ahead of B by 

1
1

2
 hours. Find their speeds of walking. 

44  If three times the larger of two numbers is divided by the smaller one, we get 4 as the 

quotient and 3 as the remainder. Also, if seven times the smaller number is divided by the 

larger one, we get 5 as the quotient and 1 as the remainder. Find the numbers. 

45  On selling a ten-set at 5% loss and a lemon-set at 15% gain, a shopkeeper gains Rs 84. 

However, if he sells the tea-set at 5% gain and the lemon-set at 10% gain, he gains Rs 

104. Find the price of the tea-set and that of the lemon-set paid by the shopkeeper  

46  Two places A and B are 120 km apart from each other on a highway. A car starts from a 

and another from B at the same time. If they move in the same direction, they meet in 6 

hours, and if they move in opposite directions, they meet in 1 hour, 12 minutes. Find the 

speed of each car. 

47  A two digit number is obtained by either multiplying sum of the digits by 8 and adding 1 or 

by multiplying the difference of the digits by 13 and adding 2. find the number. 

48  A man invested an amount at 8% per annum and another amount at 6% per annum simple 

interest. Thus,. He received Rs 248 as annual interest. Had he interchanged the amounts 

invested, he would have received Rs 34 less. What amounts did he invest at different rates? 

49  A boat goes 16 km upstream and 24 km downstream in 6 hours. Also, it covers 12 km 

upstream and 36 km downstream in the same time. Find the speed of the boat in still water 

and that of the stream. 

50  8 men and 12 boys can finish a piece of work in 5 days. While 6 men and 8 boys can finish 

it in 7 days. Find the time taken by 1 man alone and that by 1 boy alone to finish the work. 

51  Taxi charges in a city consists of fixed charges and the remaining depending upon the 

distance travelled in kilometres. If a person travels 70 km, he pays Rs 500, and for 

travelling 100 km, he pays Rs 680. Express the above statements with the help of 

simultaneous equations, and hence find the fixed charges and the rate per km. 

52  Find the four angles of a cyclic quadrilateral ABCD in which 
0 0 0 0(2 1) , ( 5) (2 15) and (4 7)A x B y C y D x             

53  The students of a class are made to stand in rows. If 4 students are extra in each row, 

there would be 2 rows less. If 4 students are less in each row, there would be 4 rows more. 

Find the number of students in the class. 

54  A and B each has some money. If A gives Rs 30 to B then B will have twice the money left 

with A. But, if B gives Rs 10 to A then A will have thrice as much as is left with B. how 

much money does each have? 
55  In , 3 2( ).ABC C B A B        Find the angles.  
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ANSWER 
 

 

1 (-1 , 2)        3 (5 , 0), (0 , 3), (0 , -4)   

5 8 sq. unit       6   (1 , 4)     

7 (2 , 1), (0 , 5), (0 , 3)     8 (3 , 2), (0 , -1), (0 , 11)  

9 (1 , 4), (-4 , 0), (3 , 0)    10  (3 , 2), (0 , 0.8), (0 , 8)  
11 13.5 sq. un       12 (3,4),(0,2),(6,2) 6 sq. unit   

13 k = 2        14 3 , 2a b     

15 7 , 3a b         16 no value of k    

17 k = -1       18 k = 2       

19 Rs 45, Rs 360      20 Rs 12000, Rs 10500 

21 64        22 
5

7
         

23 20        24 Rs 8.50, Rs 1.50     

25 628, 372       26 
7

9
    

27 Rs 280 , Rs 50       28  36      

29  
12

25
        30 57        

31 
0 0 0 0110 ,80 ,70 ,100      32 64    

33    30 km/hr, 120 km     34 63 , 36     

35 12 , 4       36  27       

37 40 units, 30 units     38 20 year , 50 year 

39 100 km/hr , 80 km/hr     40    6 litres, 15 litres    

41 720 km       42 50 year , 20 year    

43 
1

3
3

km/hr 5 km/hr     44  25, 18   

45 Rs 576, Rs 752      46 60 km/hr , 40 km/hr   

47 41         48  Rs 2500, Rs 800    

49 8km/hr, 4 km/hr      50 70 day, 140 day  

51  Rs 80, Rs 6 per km     52 
0 0 0 065 ,55 ,115 ,125    

53    96        54  Rs 62, Rs 34     

55    
0 0 020 ,40 ,120      
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4 QUADRATIC EQUATION 
         

BASIC CONCEPTS 
 
1 Quadratic equation :- A quadratic equation in the variable x  is of the form 

2 0a x b x c   , where , ,a b c  are real numbers and 0a   

2 Methods of solving a quadratic equation  

(i) Factorization Method  

(ii)  Quadratic formula Method  

(iii) Completing the square Method   

Discriminant : 
2 4D b ac       Quadratic Formula : 

2 4

2

b b ac
x

a

  
   

Nature of Roots of a Quadratic Equation :  

 

2
2

2

2

Value of D Nature of Roots Roots

4
D 4 > 0 Real and Unequal

2

D = 4 0 Real and equal Each root = 

D = 4 < 0 Real roots does not exists None

b b ac
b ac

a
bb ac

a

b ac

  
 

 



 

 

ASSIGNMENT 
 

1 Solve each of the  following quadratic equation :  

(i) 
2 2( ) 0abx b ac x bc        (ii) 

2 2 2 2 2 1 0a b x b x a x     

(iii) 
2 2 2 2 24 2( ) 0x a b x a b        (iv) 

2 2 212 (9 8 ) 6 0abx a b x ab      

(v) 
4 3 2 1

10 3
2 1 4 3

x x

x x

    
    

    
    (vi) 

2 1 3
2 3 5

3 2 1

x x

x x

    
    

    
 

(vii) 
( 1) (1 )4 4 10x x        (viii) 

2 ( 2)2 3.2 32 0x x     

(ix) 
1 1

25
25

x
x

        (x) 
1

1
2

1
2

2

x

x








    

(xi) 
( 2)3 3 10x x         (xii) 

1 1 1 1

a b x a b x
  

 
   

2 Solve the quadratic equation by quadratic formula :  

(i) 
2 2 2 2 2( ) 0p x p q x q        (ii) 

2 2 22 ( ) 0x ax a b       

(iii) 
2 2( ) 0abx b ac x bc        (iv) 

2 2 212 (9 8 ) 6 0abx a b x ab      

(v) 
23 10 8 3 0x x        (vi) 

24 11 3x x   

3 Find the value of k for which the roots are real and equal in each of the following equations 

(i) 
24 2( 1) ( 4) 0x k x k         (ii) 

2 22( 1) 0x k x k       

(iii) 
2 2 2(2 1) 4 0k x k x         (iv) 

2( 1) 2( 1) 1 0k x k x        

(v) 
29 8 16 0x kx         (vi) 

2( 4) ( 1) 1 0k x k x       

4 If –4 is a root of the quadratic equation 
2 4 0x px   and the quadratic equation 

2 0x px k   has equal roots, find the value of  k . 

5 Determine the positive  values of k for which the equation 
2 64 0x kx    and 

2 8 0x x k    

will both have equal roots. 
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6 The sum of the squares of three consecutive positive integers is 50. Find the integers. 

7 The sum of two numbers is 18 and the sum of their reciprocals is 
1

4
. Find the numbers. 

8 Find the three consecutive positive integers such that the sum of the square of the first and 

the product of other two is 154. 

9 A two digit number is such that the product of its digits is 18. When 63 is subtracted from 

the number , the digits interchange their places. Find the number. 

10 The denominator of a fraction is one more than twice the numerator. If the sum of the 

fraction and its reciprocal is 
16

2
21

, find the fraction.  

11 The time taken by a man to cover 300 km on a scooter was 
1

1
2

hours more than the time 

taken by him during the return journey . If the speed in returning be 10 kmph more than 

the speed in going, find his speed in each direction. 

12 One fourth of a herd of camels was seen in the forest. Twice the square root of the herd 

had gone to the mountains and the remaining 15 camels were seen on the bank of a river. 

Find the total number of camels.   

13 Rs 250 were divided equally among a certain number of children. If there were 25 more 

children, each would have received 50 paise less, find the number of children.  

14 If the sum of first n even natural number is 420. Find the value of n 

15 A two digit number is 4 times the sum of its digits and twice the product of its digits. Find 

the number. 

16 Out a group of swans , 
7

2
 times the square root of the number are playing on the shore of a 

tank. The two remaining ones are playing in the water. What is the total number of swans?   

17 A plane left 30 minutes later than the scheduled time and in order to reach its destination 

1500 km away in time it has to increase its speed by 250 km/hr from its usual speed. Find 

its usual speed.     

18 A train covers a distance of 90 km at a uniform speed. Had the speed been 15 km/hr more, 

it would have taken 30 minutes less for the journey. Find the original speed of the train.   

19 Some student planned a picnic. The budget for food was Rs 500 But , 5 of them failed to go 

and thus the cost of food for each member increased by Rs 5. How many students attended 

the picnic? 

20 Sum of the areas of two squares is 468 m2. If the difference of their perimeters is 24m ,find 

the sides of the squares. 

21 A rectangular field is 20m long and 14m wide. There is a path of equal width all around it, 

having an area of 111 m2. Find the width of the path.  

22 A takes 10 days less than the time taken by B to finish a piece of work. If both A and B 

together can finish the work in 12 days, find the time taken by B to finish the work.    

23 The angry Arjun carried some arrows for fighting with Bhisma. With half the arrows, he cut 

down the arrows thrown by Bheesma on him and with six other arrows he killed the rath 

driver. With one arrow each he knocked down respectively the rath ,flag and the bow of 

Bheesma. Finally with one more than four times the square root of arrows he laid Bheesma 

unconscious on an arrow bed. Find the total number of arrows Arjun had.   

24 Two trains leave a railway station at the same time. The fast train travels due west and the 

second train due north. The fast train travel 5 km/hr faster than the second train . If after 

two hours, they are 50 km apart, find the average speed of each train.  

25 A swimmer can row a boat 8km downstream and return back to the starting point in 1hr 40 

minutes. If the speed of the stream is 2kmph , find the speed of the boat in still water. 

26 The product of Anju’ s age five year ago with his age 9 years later is 15 .Find the Anju’s 

present age. 

27 If twice the area of a smaller square is subtracted from the area of a larger square, the 

result is 14 cm2 . However , if twice the area of the larger square is added to the three 

times area of the smaller square, the result is 203 cm2. Determine the sides of the square.  

28 The hypotenuse of a right triangle is 3 10 cm. If the smaller side is tripled and the longer 

side doubled, new hypotenuse will be 9 5 cm. How long are the sides of the triangle. 
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29 The perimeter of a right triangle is 60 cm. Its hypotenuse is 25 cm. Find the area of the 

triangle. 

30 Rs 6500 were divided equally among a certain number of persons. Had there been 15 more 

persons, each would have got Rs 30 less. Find the original number of persons.  

31 A chess board contains 64 equal squares and the area of each square is 6.25 cm2 .A border 

round is 2 cm wide. Find the length of the side of the chess board. 

32 If the price of a book is reduced by Rs 5 , a person can buy 5 more books for Rs 300. Find 

the original list price of the book. 

33 Out of a number of saras birds, one fourth of the number are moving about in lots , 
1

9
th 

coupled with 
1

4
th as well as 7 times the square root of the number move on a hill, 56 birds 

remain in vakula trees. What is the total number of birds? 

34 A number consists of three digits whose sum is 17. The middle one is exceeds the sum of 

the other two by 1. If the digits are reversed the number is diminished by 396. Find the 

number. 

35 A piece of cloth costs Rs 200. If the piece was 5m longer and each meter of cloth costs Rs 2 

less the cost of the piece would have remained unchanged . How long is the piece and what 

is the original rate per meter ? 

36 A Book seller sells a pen for Rs 24 and gains as much per cent as the cost price of the pen . 

Find the cost price of the pen. 

37 The perimeter of a right angled triangle is 5 times the length of its shortest side. The 

numerical value of the area of the triangle is 15 times the numerical value of the length of 

the shortest side. Find the lengths of the three sides of the triangle. 

38 A swimming pool is filled with three pipes with uniform flow. The first two pipes operating 

simultaneously, fill the pool in the same time during which the pool is filled by the third pipe 

alone. The second pipe fills the pool five hours faster than the first pipe and four hours 

slower than the third pipe. Find the time required by each pipe to fill the pool separately.  

39 Rajat takes 6 days less than the time taken by Arpit to finish a piece of work. If both of 

them together finish the work in 4 days, find the time taken by Rajat alone to finish the 

work. 

40 By a reduction of Rs 2 per kg in the price of milk, Ram can buy 2 kg milk more for Rs 224. 

find the original price of milk per kilogram. 

41 Two pipes running together can fill a cistern in 
8

2
11

 minutes. If one pipe takes one minute 

more than the other to fill the cistern, find the time in which each pipe would fill the cistern. 

42 Find the roots of the following quadratic equations ( if they exists ) by the method of 

completing the square. 

 (i) 22 3 2 2 0x x       (ii) 
23 10 7 3 0x x      

(iii) 2 ( 2 1) 2 0x x        (iv) 
2 2 24 4 0x ax a b       

(v) 2 4 2 6 0x x        (vi) 
22 4 0x x    

 

ANSWER 
 

1 (i)   
b c

x x
a b


      (ii) 

2 2

1 1
,x x

a b


    (iii)   

2 2

,
2 2

a b
x x    

 (iv)   
3 2

,
4 3

a b
x x

b a


     (v) 

4 1
,

3 8
x x


    (vi)  

1
10 ,

5
x x


     

 (vii)  
1 1

,
2 2

x x


     (viii) 2 , 3x x    (ix)  
1

25 ,
25

x x   

 (x) 1 , 1x x      (xi)   2 , 0x x     (xii)  ,x a x b       
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2 (i)  
2

2
, 1

q
x x

p
      (ii) ,x a b x a b     (iii)   ,

b c
x x

a b


    

 (iv)   
3 2

,
4 3

a b
x x

b a


     (v) 

2 3
, 4 3

3
x x    (vi)  

1
4 ,

3
x x    

3 (i) 3 , 5k       (ii)   
1

2
k


    (iii) 

1

4
k      

 (iv)   0 , 3k      (v)  3 , 3k      (vi) 5 , 3k      

4 
9

4
k        5 16k     6 3, 4, 5   

7 12, 6      8 8,9,10   9 92    

10 
3

7
      11 40km/hr, 50 km/hr 12 36     

13 100      14 20    15 36    

16 16      17   750 km/hr   18 45 km/hr    

19 20      20 18, 12   21 1.5 m,    

22 30 days     23 100    24 15 km/hr   

25 10 km/hr     26 6 year   27 5cm, 8cm   

28 3 cm, 9 cm     29 150 cm2   30 50    

31   24 cm     32 Rs 20    33 576    

34   692      35 10 per m,20 per m 36 Rs20    

37   16, 30, 34     38   15hrs, 10hrs, 6hrs 39   12 days   

40   Rs 16      41   5 minute, 6 minute  

42(i) 
1

, 2 2
2

      (ii)  
7

3 ,
3

     (iii) 2 ,1     

(iv) 2 , 2a b a b       (v) 2 , 3 2    (vi)  No real roots exists 
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5 ARITHMETIC PROGRESSION 
 

BASIC CONCEPTS 
 

Arithmetic Progression :- An arithmetic progression is a sequence in which term increase or 

decrease regularly by the same constant. 
A.P. :- , , 2 , 3 , 4 , .................................................., ( 1)a a d a d a d a d a n d      , where  

a  = First term , d  = Common difference = 2 1 3 2 4 3.............a a a a a a       Difference between 

two consecutive terms 

nth term  : - ( 1)na a n d   ,  where first terma  , commen difference d   

Sum of first n terms :  2 ( 1) ( )
2 2

n

n n
S a n d a l     ,   where  last terml   

nth term from the end ( 1)l n d   , where  last terml    First negative term : 0na   

1n n na S S            ( )n ka a n k d     

Various terms in an A.P. can be chosen in the following manner : - 

Number of terms     Terms    Common Difference  

 3       , ,a a da d          d    

 4            3 , , , 3a d a d a d a d           2d  

 5         ,2 , , , 2a d a d a a d a d           d  

 

ASSIGNMENT 
 

1  For what value of n are the nth terms of the following two AP s the same  

 (a) 13, 19, 25………..?    (b) 69, 68, 67..............?  Also, find this term.  

2  Which term of the arithmetic progression 5, 15, 25, … will be 130 more than its 31st term? 

3  Is 51 a term of the AP 5, 8, 11, 14…..…..?  

4  If the 8th term of an AP is 31 and its 15th term is 16 more than the 11th term, find the AP. 

5  The sum of the first n terms of an AP is given by 
2(2 5 ).nS n n   Find the nth term of the AP. 

6  The 8th term of an AP is zero. Prove that its 38th term is triple its 18th term. 

7  Which term of the AP 24, 21, 18, 15…... is the first negative term?  

8  The sum of three consecutive terms of an AP is 21 and the sum of squares of these terms is 

165. Find the terms. 

9  In a given AP if pth term is q and the qth term is p, then show that the nth term is (p+q-n) 

10 If the mth term of an AP be 
1

n
and its nth term be

1

m
, then show that its (mn) th term is 1. 

11  If the pth, qth and rth terms of AP be , ,a b c respectively, then show that 

( ) ( ) ( ) 0a q r b r p c p q       

12  The angles of a quadrilateral are in AP whose common difference is10o
. Find the angles. 

13  Find the 10th term from the end of the AP 4, 9, 14… 254. 

14  Sum of three numbers in AP is 21 and their product is 231. Find the numbers. 

15  In an AP, the sum of first n terms is
23 5

2 2

n n 
  

 

. Find its 25th term.  

16  Find the sum of all odd integers between 2 and 100 divisible by 3. 

17  If the 10th terms of an A.P. is 52 and 17th term is 20 more than the 13th term, find the A.P. 

18  Find four numbers in AP whose sum is 20 and the sum of whose squares is 120. 
19  If m times the mth term of an A.P is equal to n times the nth term and m n , show that its 

(m + n) th term is zero.  

20 Find three numbers in AP whose sum is 15 and product 80. 

21 Find the sum of all two-digit odd positive numbers. 

22 Find the sum of all natural numbers lying between 100 and 500, which are divisible by 8. 
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23 In a garden bed, there are 23 rose plants in the first row, twenty one in the second row, 

and nineteen in the third row and so on. There are five plants in the last row. How many 

rows are there of rose plants? 

24 How many terms of the AP 3, 5, 7, 9………. must be added to get the sum 120? 

25 There are 25 trees at equal distances of 5 meters in a line with a well, the distances of the 

well from the nearest tree being 10 meters. A gardener waters all the trees separately 

starting from the well and he returns to the well after watering each tree to get water for 

the next. Find the total distance the gardener will cover in order to water all the trees. 

26 Find the sum: 

(i) ( 5) ( 8) ( 11) ... ( 230)            (ii) 1
7 10 14 ... 84

2
     

 (iii) ( 5) ( 8) ( 11) ... ( 230)                                

27 Find the sum of all three-digit natural numbers which are multiples of 7. 

28 If the pth term of an AP is 
1

q
 and its qth term is 

1

p
, show that sum of its first pq terms is 

1
( 1).

2
pq   

29 How many terms of the AP 17, 15, 13, 11…… must be added to get the sum 72? Explain the 

double answer. 

30 Two A.P’s have the same common difference. The first term of one of these is 3, and that of 

the other is 8. What is the difference between their  

 (i) 2nd term?     (ii) 10th terms?    (iii) 30th terms? 

31 150 workers were engaged to finish a piece of work in a certain number of days. Four 

workers dropped the second day; four more workers dropped the third day and so on. Its 

takes 8 more days to finish the work now. Find the number of days in which the work was 

completed. 

32 Divide 32 into four parts which are in A.P. such that the product of extremes is to the 

product of means is 7: 15. 

33 A manufacture of radio sets produced 600 units in the third year and 700 units in the 

seventh year. Assuming that the product increases uniformly by a fixed number every year, 

find  

(i) The production in the first year    (ii) The total product in 7 year   

(iii) The product in the 10th year. 

34 If the sum of n terms of an AP is given by 
2(3 2 )nS n n  , find its  

 (i) nth term,   (ii) first term   (iii) common difference. 

35 A sum of Rs 700 is to be used to give seven cash prizes to students of a school for their 

overall academic performance. If each prize is Rs 20 less than its preceding prize, find the 

value of each prize.         

36 If the sum of the first p terms of an AP is the same as the sum of its first q terms 
(where p q ) then show that the sum of its first (p + q) terms is zero.  

37 If the sum of first n, 2n and 3n terms of an AP be 1 2 3, and SS S respectively, then prove that 

3 2 13( ).S S S   

38 In a potato race, a bucket is placed at the starting point, which is 5 m from the first potato, 

and the other potatoes are placed 3 m apart in a straight line. There are n potatoes in the 

line. Each competitor starts from the bucket, picks up the nearest potato, runs back with it, 

drops it in the bucket, runs back to pick up the next potato, runs to the bucket to drop it in 

the bucket, and she continues in the same way until all the potatoes are in the bucket. 

What is the total distance the competitor has to run? 

39 Find four number in A.P. whose sum is 20 and the sum of whose squares is 120. 

40 Which term of the sequence 20,
1 1 3

19 ,18 ,17
4 2 4

, …… is the first negative term? 

41 If 2 , 10,3 2x x x   are in A.P., find the value of x . 

42 If five times the fifth term of an A.P. is equal to 8 times its eighth term, show that its 13th 

term is zero. 

43 The sum of three numbers in A.P. is – 3, and their product is 8. Find the numbers. 
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44 If 
1 1n n

n n

a b

a b

 


is the A.M. between a and b. Then, find the value of n. 

45 A man is employed to count Rs 10710. He counts at the rate of Rs 180 per minute for half 

an hour. 

 After this he counts at the rate of Rs 3 less every minute than the preceding minute. Find 

the time taken by him to count the entire amount. 

46 The sum of the third and seventh terms of an A.P. is 6 and their product is 8. Find the sum 

of first sixteen terms of the A.P. 

47 The ratio of the sums of m and n terms of an A.P. is 
2 2: .m n  Show that the ratio of the mth 

and nth terms is (2m – 1): (2n – 1).  

48 Along a road lie an odd number of stones placed at intervals of 10 metres. These stones 

have to be assembled around the middle stone. A person can carry only one stone at time. 

A man carried the job with one of the end stones by carrying them in succession. In 

carrying all the stones he covered a distance of 3 km. Find the number of stones. 

49 A contract on construction job specifies a penalty for delay of completion beyond a certain 

date as follows: Rs 200 for the first day, Rs 250 for the second day, Rs 300 for the third 

day, etc; the penalty for each succeeding day being Rs 50 more than for the preceding day. 

How much does a delay of 30 days cost the contractor? 

50 The digits of a positive integer, having three digits are in A.P. and their sum is 15. The 

number 

 obtained by reversing the digit is 594 less than the original number. Find the number. 

51 A ladder has rungs 25 cm apart. The rungs decrease uniformly in length from 45 cm at the 

bottom to 25 cm at the top. If the top and bottom rungs are 2.5 metre apart, what is the 

length of the wood required for the rungs? 

52 In a school, students thought of planting trees in and around the school to reduce noise 

pollution and air pollution. It was decided that the number of trees that each section of 

each class will plant be the same as the class in which they are studying e.g.  – a section of 

I class will plant 1 tree, a section of II class will plant 2 trees and so on a section of class 

XII will plant 12 trees. There are three sections of each class. How many trees will be 

planted by the students? 

53 The houses of a row are numbered consecutively from 1 to 49. Show that there is a value 
of x  such that the sum of the numbers of the houses preceding the house numbered x  is 

equal to the sum of the numbers of the houses following it. Find this value of x . 

54 A thief, after committing a theft, runs at uniform speed of 50 m/min. After 2 minutes a 

policeman runs to catch him. He goes 60 m/min in first minute and increases his speed by 

5 m/min every succeeding minute. After how many minutes, the policeman catches thief.  
 

ANSWER 
 

1  99 , 61n a      2  44th terms    3 51 is not a term of AP 

4 3, 7, 11, 15, 19…  5  4 3n      7 10th term    

8 (4, 7, 10), (10, 7, 4)  12 75 ,85 ,95 ,105o o o o
   13 209    

14 (3, 7, 11), (11, 7, 3)  15 76     16 867    

17  7, 12, 17, 22…    18 (2, 4, 6, 8), (8, 6, 4, 2) 20 2, 5, 8   

21 2475     22 15000    23  10 rows    

24 10     25 3360 m     26 
2093

8930 , , 8930
2

   

27 70336    29 6 , 12n n     30  5, 5, 5      

31 25 days    32 2, 6, 10, 14   33 550, 4375, 775  

34 6 1, 5 , 6n     35 160,140,120,100,80,60,40 38 
23 7n n    

39 2,4,6,8 8,6,4,2or   40  28th terms    41 6    

43 4, 1,2 2, 1, 4or      44 0n       45 89 minute   

46 20, 76    48 25     49 Rs 27750   

50 852     51 385 cm     52 234    

53 35     54  7 minutes 
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6 TRIANGLES 
 

BASIC CONCEPTS 

 

Similarity of two triangles : Two triangles are said to be similar if  

(i) By AAA similarity :- their all the three corresponding angles are equal.    

(ii) By SSS similarity :- their all the three corresponding sides are proportional.  

(iii)  By SAS similarity :- their one pair of corresponding side proportional and including angle 

are equal.  

Theorems : Statement and Proofs of following theorems always asked in the 

examination 

(i) Basic Proportionality theorem (BPT) or Thale’s theorem : If a line is drawn parallel to 

one side of a triangle intersecting the other two sides, then it divides the two sides in the 

same ratio. 

(ii) Converse of Basic proportionality theorem (BPT) : If a line divides any two sides of a 

triangle in the same ratio, then the line must be parallel to the third side .  

(iii) Areas of similar triangles :  The ratio of the areas of two similar triangles is equal to the 

ratio of the squares of their corresponding sides. 

(iv) Pythagoras theorem : In a right triangle, the square of the hypotenuse is equal to the 

sum of the squares of other two sides. 

(v) Converse of Pythagoras theorem :  In a triangle, if square of one side is equal to the 

sum of the squares of the other two sides, then the angle opposite to the first side is a right 

angle. 

 

ASSIGNMENT 
 

1 A girl of height 90 cm is walking away from the base of a lamp post at a speed of 1.2 m/s.if 

  the lamp post is 3.6 m above the ground, find the length of her shadow after 4 seconds. 

2 The line segment XY is parallel to side AC of triangle ABC and it divides the triangle into two 

parts of equal areas. Find the ratio of 
AX

AB
 

3 BL and CM are medians of a triangle ABC right angled at A. Prove that  2 2 24 5BL CM BC   

4 O is any point inside a rectangle ABCD. Prove that 
2 2 2 2OB OD OA OC    

5  If S is a point on side PQ of a triangle PQR such that PS = QS = RS, then prove that 
2 2 2PR QR PQ    

6 In triangle ABC, C  is an obtuse angle, AD BC  and 
2 2 23AB AC BC  . Prove that 

BC=CD 

7 In right triangle ABC, right angled at C, P and Q are points of sides CA and CB respectively, 

which divides these sides in the ratio 2:1. Prove that 2 2 29 9 4AQ AC BC    

8 A point D is on the side BC of an equilateral triangle ABC such that 
1

4
DC BC . Prove that 

2 213AD CD   

9 In triangle ABC, P and Q are points on the sides AB and AC respectively such that PQ BC . 

 If AP = 2.4 cm, AQ = 2 cm, QC = 3 cm and BC = 6 cm, find AB and PQ.  

10  In the given figure 6.1 , AEF AFE   and E is the mid point of CA. Prove that 
BD BF

CD CE
  

11 In the given figure 6.2, triangle AED and trapezium EBCD are such that the area of the 

trapezium is three times the area of the triangle. Find the ratio 
AE

AB
.   
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ANSWER 

 
 

1 1.6 m  2 
2 1

2


   9 6 cm, 2.4 cm   11 

1

2
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7 COORDINATE GEOMETRY 
 

BASIC CONCEPTS 
 

1  Distance formula =
2 2

2 1 2 1( ) ( )x x y y    2  Mid-point formula = 1 2 1 2,
2 2

x x y y  
 
 

 

3  Section formula =
1 2 2 1 1 2 2 1

1 2 1 2

,
m x m x m y m y

m m m m

  
 
   

4 Centroid = 1 2 3 1 2 3,
3 3

x x x y y y    
 
 

 

5 Area of triangle =  1 2 3 2 3 1 3 1 2

1
( ) ( ) ( )

2
x y y x y y x y y        6 (abscissa , ordinate)= ( , )x y  

7 Some very useful and important results :  

(i) To prove three points collinear , we have to prove that sum of two small length is equal to 

third length. 

(ii) To prove Parallelogram , prove that opposite sides are equal. 

(iii) To prove Rectangle , prove that opposite sides are equal and diagonals are also equal. 

(iv) To prove Rhombus , prove that the four sides are equal. 

(v) To prove  Square , Prove that the four sides are equal and diagonals are also equal. 

(vi) To prove Parallelogram but not Rectangle , prove that opposite sides are equal but 

diagonals are not equal. 

(vii) To prove Rhombus but not Square , Prove that the four sides are equal but diagonals are 

not equal. 

(viii)  If three points are collinear then area of triangle is zero. 

 

ASSIGNMENT 
 
1 Find the ratio in which the line segment joining A (1 , -5) and B (-4 , 5) is divided by the x  

axis . Also find the coordinates of the point of division. 

2 Find the area of rhombus if its vertices are (2 , -1), (3 , 4),(-2 , 3) and (-3 , -2) taken in 

order. 

3 Two vertices of an equilateral triangle are (0 , 0) and (3 , 3 ). Find the third vertex. 

4 (6 , -10), (-8 , 14) and (-4 , -2) are the coordinates of the midpoints of a triangle. Find the 

coordinates of the vertices of the triangle.  

5 If the coordinates of two adjacent vertices of a parallelogram are (3 , 2) and (-1 , 0) and 

diagonals cut each other at (2 , -5). Find the coordinates of the other two vertices of the 

parallelogram. 

6 Find the centre of a circle passing through the points (6 , -6), (3 , -7) and (3 , 3). 

7 In what ratio does the point (-4 , 6) divide the line segment joining the points A(-6 , 10) 

and B(3 , -8)?  
8 Find ‘ a ’ if segment with end points (4 , 3) and ( a , -5) is bisected by the line 2 3 6x y   

9 Find the coordinates of circumcentre of the triangle whose vertices are (0 , 0), (8 , 0) and 

(0 , 6). Also find circumradius. 

10 If the coordinates of the midpoints of the sides of a triangle are (1 , 1) , (2 , -3) , and (3 , 

4). Find its centroid. 

11 If A and B are (-1 , 5) and (6 , -2) respectively. Find the coordinates of P such that AP = 

3

7
AB and P lies on the line segment AB. 

12 One of the end point of a line segment of length 10 units is (-2 ,3). If the ordinate of the 

other end be 9. Show that its abscissa is 6 or –10. 
13 In a triangle ABC the coordinates of A, B and C are (1 , 3), (2 , a ) and ( b  , 4) 

respectively. If the coordinates of the centroid of the triangle are (-3 , 2). Find a and b . 

14 In what ratio, the line joining (1 , 3) and (2 , 7) is divided by 3 9x y  . 

15 The two opposite vertices of a square are (-1 , 2) and (3 , -2). Find the coordinates of the 

other two vertices. 

16 Find the coordinates of the points of trisection of the line segment joining the points  
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A(2,-2) and B( -7,4). 

17 Prove that the figure obtained on the joining the midpoints of parallelogram ABCD is a 

rectangle where A(1 , 0), B(5 , 3), C(2 , 7) and D(-2 , 4). 

18 In a parallelogram ABCD, the coordinates of A, B, and C are (1 , 0), (4 , 5) and (1 , 2) 

respectively. Find the coordinates of D. 

19 A( a , 2) & B 
4

,
3

b
 
 
 

 are the coordinates of the points which divides the join of P (-4 , 0) & 

Q (0 , 6) in three equal parts. Find the value of a and b . 

20 Show that the points ( , )a a , ( , )a a   and ( 3 , 3 )a a  are the vertices of an equilateral 

triangle. Also find its area.  

21 Show that four points (1 , -3), (13 , 9), (10 , 12) and (-2 , 0) are the vertices of a 

rectangle. Also , find its area. 

22 The two opposite vertices of a square are (1 , -6) and (5 , 4). Find the coordinate of other 

two vertices. 

23 In what ratio is the line segment joining the points (-2 , -3) and (3 , 7) divided by y axis ? 

Also find the coordinate of point of division. 
24 Find the ratio in which the line 2 4 0x y    divides the line segment joining (2, 2)A  and 

(3,7)B . 

25 Find the length of the median of a triangle ABC whose vertices are A (7 , -3), B(5 , 3) and 

C(3 , -1). 

26 Prove that the points A(0 , 0), B(5 , 5) and C(-5 , 5) are the vertices of a right isosceles 

triangle 

27 Prove that the diagonals of a rectangle bisect each other and are equal. 

28 Two vertices of a triangle ABC are A (6 , 4), and B(-2 , 2) and its centroid is G (3 , 4). Find 

the third vertex C of triangle ABC. 

29 If (-2 , 3), (4 , -3) and (4 , 5) are the mid-points of the sides of a triangle, find the 

coordinates of its centroid. 
30 Show that the points ( , ) , ( , )A a b c B b c a   and ( , )C c a b are collinear.  

31 For what value of k  are the points , 2 )( , 2 2 ) , ( 1 kk k k    and ( 4 , 6 2 )k k   are collinear? 

32 Four points A (6 , 3), B(-3 , 5), C(4 , -2) and D ( , 3 )x x  are given in such a way that 

1

2

DBC

ABC





, find x .  

33 Find the area of quadrilateral ABCD whose vertices are A(-5 , 7), B(-4 , -5), C(-1 , -6) and 

D(4 , 5). 

34 AB is a diameter of a circle with centre C(-1 , 6). If the coordinates of A are (-7 , 3), Find 

the coordinates of B. 

35 If A(5 , -1), B(-3 , -2) and C(-1 , 8) are the vertices of a triangle ABC , find the length of 

median through A and the coordinates of the centroid. 

36 Name the type of the quadrilateral formed (if any) by the following points and give reason 

for your answer :  
 (i) (0, 4) , (6,2) , (3,5) ( 3, 1)and     (ii) (6,2) , (2,1) , (1,5) (5,6)and   

37 Find the point on the x axis which is equidistant from the points ( 2,5)A   and (2, 3).B   

38 Find the point on the y axis which is equidistant from the points ( 4,3)A   and (5,2).B  

 

ANSWER 
 

1 1:1 ; 
3

,0
2

 
 
 

   2 24 sq. units.   3 (0 , 2 3) (3 , 3)or    

4   (10, -26);(2, 6);(-18, 22) 5 (1, -12) , (5, -10)  6 (3 , -2)   

7    2 : 7     8   5     9  (4 , 3) ; 5 units.   

10   
2

2 ,
3

 
 
 

    11 (2 , 2)    13   1 , 12a b     

14  3 : 4     15   ( 1, 2) , (3 , 2)     16   (-1 , 0) , (-4 , 2)   
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18   (-2 , -3)    19 
8

, 4
3

a b      20   
22 3 a  sq. units.  

21   72 sq. units.   22   (-2 , 1) and (8 , -3)  23   2 : 3 ; (0 , 1)   

24   2 : 9     25   5, 5, 10     28   (5 , 6) 

29 
5

2 ,
3

 
 
 

    31 
1

, 1
2

k k      32   
11

8
    

33   72 sq. units.   34 (5 , 9)    35   
1 5

,
3 3

 
 
 

 

36 (i) Rectangle, (ii) Square 37 ( 2,0)     38 (0, 2)     
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8 TRIGONOMETRY 
 

BASIC CONCEPT 
 

1   
1

sin
cosec




    2   
1

cos
sec




    3 
1 sin

tan
cot cos




 
    

4 
1

cosec
sin




    5 
1

sec
cos




    6 
1 cos

cot
tan sin




 
    

 

7 

2 2

2 2

2 2

sin cos 1

cos 1 sin

sin 1 cos

 

 

 

 

 

 

   8 

2 2

2 2

2 2

1 tan sec

1 sec tan

tan sec 1

 

 

 

 

 

 

   9 

2 2

2 2

2 2

1 cot cos

1 cos cot

cot cos 1

ec

ec

ec

 

 

 

 

 

 

 

 

10 
sin(90 ) cos

cos(90 ) sin

o

o

 

 

 

 
  11 

tan(90 ) cot

cot(90 ) tan

o

o

 

 

 

 
  12 

cos (90 ) sec

sec(90 ) cos

o

o

ec

ec

 

 

 

 
  

 

 

0 30 45 60 90

1 1 3
sin 0 1

2 22

3 1 1
cos 1 0

2 22

1
tan 0 1 3 .

3

o o o o o

n d



  

sin cos tan

cos sec cot

P B P
H H B

ec

 

 

ASSIGNMENT 
 

Prove the following trigonometric identities :  

1 2 2sec cos tan cotec         2   
cot cos cos 1

cot cos cos 1

A A ecA

A A ecA

 


 
 

3 
2 2 2(sin sec ) (cos cos ) (1 sec cos )A A A ecA A ecA       

4 (cos sin )(sec cos )(tan cot ) 1ecA A A A A A     

5 
1 sin 1 sin

2sec
1 sin 1 sin

A A
A

A A

 
 

 
   6 

sin tan
sec cos cot

1 cos 1 cos

A A
A ecA A

A A
  

 
 

7 2cos cos
2sec

(cos 1) (cos 1)

ec ec

ec ec

 


 
 

 
   8 

2 2tan cot
sec cos

sin cos
ec

 
 

 


   

9 
cos sin

cos sin
1 tan 1 cot

 
 

 
  

 
   10 If sec tanA A p  ,show that

2

2

1
sin

1

p
A

p





 

11 (1 cot cos )(1 tan sec ) 2ec          12 
1

(cos sin )(sec cos )
tan cot

ec   
 

  


 

13 
2 2 2 4

1 1 1
1 1

tan cot sin sinA A A A

  
    

  
  14   

21 sec sin

sec 1 cos

A A

A A





   

15 
tan cot

1 tan cot 1 sec cos
1 cot 1 tan

A A
A A A ecA

A A
     

 
  

16 
21 cos sin

cot
sin (1 cos )

A A
A

A A

 



     17  

2 2 2 2sec cos sec cosec ec       
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18 
2 3cos sin

1 sin cos
1 tan sin cos

A A
A A

A A A
  

 
  19 

22

2

1 tan 1 tan

1 cot1 cot

A A

AA

   
   

   
   

20 
sec 1 sec 1

2cos
sec 1 sec 1

A A
ecA

A A

 
 

 
 

21 If 
2 2 2tan cos sin    ,prove that 

2 2 2cos sin tan     

22 
cot cos 1 1 cos

cot cos 1 sin

A ecA A

A ecA A

  


 
    23 

4 2 2 4sec sec tan tan         

24 
22sin 1

tan cot
sin cos


 

 


       

25 
2 2 2 2

2 2

2 2 2 2

sin sin cos cos
tan tan

cos cos cos cos

A B B A
A B

A B B A

 
     

26 
6 6 4 42(sin cos ) 3(sin cos ) 1 0A A A A       

27 If 
2 2tan 1 2tan   , prove that 

2 22sin 1 sin     

28 
2

2

(1 tan )cot
tan

cos

A A
A

ec A


      29 

2

2

sin cos sin cos 2sec

sin cos sin cos tan 1

    

    

 
 

  
 

30   
sin sin

2
cot cos cot cos

A A

A ecA A ecA
 

 
 

31 If  
cos

cos
m




  and 

cos

sin
n




  show that 

2 2 2 2( )cosm n n   

32   
1 1 1 1

sec tan cos cos sec tan     
  

 
 

33 
8 8 2 2 2 2(sin cos ) (sin cos )(1 2sin cos )A A A A A A     

34 
sec tan 1 cos

tan sec 1 1 sin

A A A

A A A

 


  
    35   

21 sin
(sec tan )

1 sin


 




 


    

36 
6 6 2 2sin cos 1 3sin cosA A A A      37 

2sec tan
1 2 tan 2sec tan

sec tan

 
  

 


  


 

38 
2 2 2

2 2

(1 sin ) (1 sin ) 1 sin
2

cos 1 sin

A A A

A A

    
  

 
  39 

tan sin sec 1

tan sin sec 1

A A A

A A A

 


 
    

40 sec (1 sin )(sec tan ) 1A A A A      

41 If 
2sin sin 1,    prove that 

2 4cos cos 1    

42 
2 2 2 2tan cot sec cos 2A A A ec A    

43 If cos sin 2 cosA A A  , show that cos sin 2 sinA A A    

44 
2 2 2 2 2 2tan sec sec tan tan tanA B A B A B    

45 If 
12

cot ,
5

A  show that 
2 2 2 2tan sin sin tanA A A A     

46 If cos(40 ) sin30o ox  , find the value of x   

47   If 
1

cos( ) sin( )
2

A B A B    . Find A and B. 

48 If sec2 cos ( 42 ),oA ec A  find the value of A 

49 If cos sin   and  sin cosa b m a b n       , prove that 
2 2 2 2a b m n    

50 If tan sinA A m   and tan sinA A n   show  that 
2 2 4m n mn   

51 If cos sinecA A m   and sec cosA A n  , prove that 
2 2/3 2 2/3( ) ( ) 1m n mn   

52 Let A = 30o and B = 60o . Prove that cos( ) cos cos sin sinA B A B A B    

53 If A and B  are acute angle such that cos cosA B , then show that A B   

54 Write all other trigonometric ratio of A in terms of cosec A. 
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55 In triangle ABC , right-angled at B, AB = 7 cm and AC – BC = 1 cm. Determine the values 

of sin C, cos C, tan A. 

Without using trigonometric tables, evaluate the following: 

56 Prove that : tan1 tan 2 tan3 tan 4 ..............tan89 1o o o o o     

57 
2 2 2 2 2

2 2 2 2

cos (90 ) tan 2 tan 30 sec 52 sin 38

4(cos 48 cos 42 ) cos 70 tan 20

o o o o

o o o o

ec A A

ec

 


 
 

58 
2 2 2 2

2

tan 60 4cos 45 3cos 60 2cos 90

2cos 30 3sec60 7 /3cot 30

o o o o

o o o

ec

ec

  

 
  

59 
2 2

2

2 2

cos 20 cos 70
2cos 58 2cot58 tan32 4tan13 tan37 tan 45 tan53 tan77

sec 50 cot 40

o o
o o o o o o o o

o o
ec


  


 

60 
2 2tan cot(90 ) sec cos (90 ) sin 35 sin 55

tan10 tan 20 tan30 tan70 tan80

o o o o

o o o o o

A A A ec A     
 

 

ANSWER 
 

46 20o         47 45 , 15o oA B     48 44o    

55 
7 24 24

, ,
25 25 7

    57   
5

12
      58 3   

59 1         60   2 3  
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9 APPLICATION OF TRIGONOMETRY 
 

BASIC CONCEPTS 
 

 

Angle of elevation                 Angle of depression  

 

 

 

 

 

 

 

 

 

 

 

0 30 45 60 90

1 1 3
sin 0 1

2 22

3 1 1
cos 1 0

2 22

1
tan 0 1 3 .

3

o o o o o

n d



   

sin cos tan

cos sec cot

P B P
H H B

ec

 

 

Using these tips to find missing side or height or length :-  

unknown side
 = suitable trignometric ratio

known side
   or  

known side
 = suitable trignometric ratio

unknown side
 

 

ASSIGNMENT 
 

1 Find the angular elevation of the sun when the shadow of a 10 m long pole is 10 3 meters. 

2 The angle of elevation of the top of a hill at the foot of a tower is 60o
and the angle of 

elevation of the top of the tower from the foot of the hill is 30o
. If the tower is 50 m high, 

find the height of the hill. 

3 The angle of elevation of the top of a tower from two points at distances of 4 m and 9 m 

from the base of the tower and in the same straight line with it are complementary. Show 

that the height of the tower is 6 m.   

4 From the top of a 7m high building, the angle of elevation of the top of a cable tower is 60o
 

and the angle of depression of its foot is 45o
. Find the height of the tower.   

5 From a point on a bridge across the river , the angles of depressions of the banks on 

opposite sides of the river are 30o
 and 45o

respectively . If the bridge is at height of 2.5 m 

from the banks, find the width of the river. 

6 A vertical tower stands on a horizontal plane and is surmounted by a vertical flagstaff of 

height 5 m . From a point on the plane the angles of elevation of the bottom and the top of 

the flagstaff are 30o
 and 60o

. Find the height of the tower. 

7 A tree is broken by the wind . The top struck the ground at an angle of 30o
and at a distance 

of 30 metres from the root. Find the whole height of the tree. 

8 From the top of a hill , the angles of depression of two consecutive kilometre stones due 

east are found to be 30o
 and 45o

.find the height of the hill. 

Object 

Observer 

Observer 

Object 
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9 A statue 1.6 m tall stands on the top of pedestal. From a point on the ground, the angle 

elevation of the top of the statue is 60o
 and from the same point the angle of elevation of 

the top of the pedestal is 45o
.find the height of the 

pedestal.  
10 The angle of elevation   of a vertical tower from a point on the ground is such that its 

tangent is 5/12. On walking 192 meters towards the tower in the same straight line , the 
tangent of the angle of elevation   is found to be 3/4. 

Find the height of the tower. 

11 The angle of elevation of the top of a tower from the two points on the ground at distances 
a meters and b meters from the base of the tower and in the same straight line are 

complementary. Prove that the height of the tower is ab  meters. 

12 From the top of a lighthouse, the angle of depression of two ships on the opposite sides of it 

are observed to be   and  . If the height of the lighthouse be h  meters and the line 

joining the ships passes through the foot of the lighthouse. Show that the distance between 

the ships is 
(tan tan )

.
tan tan

h
meters

 

 


     

13 Two stations due south of a leaning tower which leans towards the north are at distances a  

and b from its foot. If  and  be the elevations of the top of the tower from these stations 

, prove that its inclination  to the horizontal is given by 
cot cot

cot
b a

b a

 


 
  

 
  . 

14 Two poles of equal heights are standing opposite each other on either side of the road , 

which is 80 m wide. From a point between them on the road , the angle of elevation of the 

top of the poles are 60o
 and 30o

 respectively. Find  

the height of each pole and the distances of the point from the poles. 
15 From a window ( h  meters high above the ground ) of a house in a street , the angles of 

elevation and depression of the top and foot of another house on the opposite side of the 
street are  and   respectively .Show that the height of the opposite house is 

(1 tan cot )h    meters.  

16 The angle of elevation of an aeroplane from a point on the ground is 45o
. After flying for 15 

seconds, the elevation changes to 30o
. If the aeroplane is flying at a height of 2500 meters 

,find the speed of the aeroplane.  

17 An aeroplane when 3000 m high passes vertically above another aeroplane at an instance 

when their angles of elevation at the same observation point are 60o
and 45o

 respectively . 

How many meters higher is the one than other? 

18 A vertical tower stands on a horizontal plane and is surmounted by a vertical flagstaff . At a 

point on the plane , 30 meters away from the tower , an observer notices that the angles of 

elevation of the top and bottom of the flagstaff are 60o
and 45o

  respectively. Find the 

height of the flagstaff and that of the tower. 

19 A man standing on the deck of a ship , which is 10 m above water level . He observes the 

angle of elevation of the top of a hill as 60o
and the angle of depression of the base of the 

hill as 30o
. Calculate the distance of the hill from the ship and the height of the hill. 

20 The angle of elevation of the top of a tower from a point on the same level as the foot of 
the tower is  . On advancing ‘ p ’ meters towards the foot of the tower , the angle of 

elevation becomes  . Show that the height of tower is given by 
tan tan

tan tan

p
h

 

 




 
 
 

. Also 

determine the height of the tower, if 150 , 30 , 60o op m     . 

21 The shadow of a flag-staff  is three times as long as the shadow of the flagstaff when the 

sun rays meet the ground at an angle of 60o
.Find the angle between the sun rays and the 

ground at the time of longer shadow. 
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22 A round balloon of radius r subtends an angle  at the eye of the observer while the angle 

of elevation of its centre is  .Prove that the height of the centre of the balloon is 

sin cos / 2r ec  . 

23 The angle of elevation of a cloud from a point 60 meters above a lake is 30o
and the angle 

of depression of the reflection of the cloud in the lake is 60o
.Find the height of the cloud . 

24 The horizontal distance between two towers is 140 m .The angle of elevation of the top of 

the first tower when seen from the top of the second tower is 30o
. If the height of the 

second tower is 60 m , find the height of the first tower. 

25 At the foot of a mountain , the angle of elevation of its summit is 45o
. After ascending 1km 

towards the mountain up an incline of 30o
, the elevation changes to 60o

. Find the height of 

the mountain. 
26 The angle of elevation of a cloud from a point h  meters above a lake is  and the angle of 

depression of its reflection in the lake is  . Prove that the height of the cloud is 

(tan tan )

(tan tan )

h  

 




 meters. 

27 A 1.5 m tall boy is standing at some distance from 30 m tall building . The angle of 

elevation from his eyes to the top of the building increases from 30o
 to 60o

as he walks 

towards the building. Find the distance he walked towards the building.  

28 A vertical tower stands on a horizontal plane and is surmounted by a vertical flagstaff of 
height h .At a point on the plane , the angle of elevation of the bottom and the top of the 

flagstaff are  and  respectively. Prove that the height of the tower is 
tan

tan tan

h 

 

 
 

 
. 

29 The angle of elevation of a jet plane from a point A on the ground is 60o
.After flight of 15 

seconds , the angle of elevation changes to 30o
. If the jet plane is flying at a constant 

height of 1500 3 m, find the speed of the jet plane. 

30 A man on a cliff observes a boat at an angle of depression of 30o
which is approaching the 

shore to the point immediately beneath the observer with uniform speed .Six minute later, 

the angle of depression of the boat is found to be 60o
. Find the time taken by the boat to 

reach the shore.  
31 The angle of elevation of a cliff from a fixed point is  .After going up a distance of k meters 

towards the top of the cliff at an angle of  , it is found that the angle of elevation is . 

Show that the height of the cliff is 
(cos sin cot )

cot cot

k   

 




 meters . 

32 A path separates two walls. A ladder leaning against one wall rests at a point on the path. It 

reaches a height of 90 m on the wall and makes an angle of 
060  with the ground. If while 

resting at the same point on the path it were made to lean against the other wall, it would 

have made an angle of 
030  with the ground. Find the height it would have reached on the 

second wall. 

ANSWER 

 

1 30o
   2 150 m    4 7( 3 1)  m    5 2.5( 3 1) m 

6   2.5 m  7   30 3 m    8 1.365 km   9 
4( 3 1)

5


   

10 180 m   14   20 3 m, 20m, 60m 16   122 m/s    17   1268 m   

18 , 3030( 3 1) mm  19   10 3  m, 40 m  20   75 3  m   21   30o
 

23   120 m   24   140.83 m   25   1.366 m    27   19 3 m   

29   720 km/hr  30   9 minutes   32 30 3 m      
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10 CIRCLES 

 

BASIC CONCEPTS 
 

Tangent :  A tangent to a circle is a line that intersects the circle in exactly one point.  

Secant :    A line which intersects a circle in two distinct points is called a secant of the circle. 

Point of contact :- A point where a tangent touches the circle is called the point of contact. 

Theorems : Proofs of following theorems always asked in the examination 

1 A tangent to a circle is perpendicular to the radius through the point of contact. 

2 The length of two tangents drawn from an external point to a circle are equal. 

    

ASSIGNMENT 
 

Th. The tangent at any point of a circle is perpendicular to the radius through the point of contact. 

Th. The length of tangents drawn from an external point to a circle are equal. 

 

1  In the given figure 10.1, PQ is a chord of length 8 cm of a circle                   O 

of radius 5 cm. The tangents at P and Q intersect at a point T. 

find the length TP.                                                                                        P              R        Q 

2  In the given figure 10.2, O is the centre of two concentric circles of  

radii 4 cm and 6 cm respectively. PA and PB are tangents to the 

outer and inner circle respectively. If PA = 10 cm, find the length of PB. 

3  In the given figure 10.3, a circle touches all the four sides of a quadrilateral 

ABCD whose three sides are AB = 6 cm, BC = 7 cm, and CD = 4 cm. 

Find AD. 

            A              D       C           T 

                                 Fig 10.1 

 

            O           P 

 

                     B                    

                       A                      B 

               Fig 10.2                      Fig 10.3 

 

4  Prove that the intercept of a tangent between two parallel tangents to a circle subtends a right 

angle at the centre. 

5  Two tangents TP and TQ are drawn to a circle with centre O        

from an external point T. Prove that 2PTQ OPQ   .            A 

6  Prove that the line segment joining the point of contact of two 

parallel tangents to a circle is a diameter of the circle. 

7  A circle touches the side BC of a ABC at P, and touches AB and            B      P    C 

AC produced at Q and R respectively, as shown in the figure 10.4                                    

Show that AQ 1

2
 (perimeter of ABC).                                               Q   R  

8  The radius of the incircle of a triangle is 4 cm and the segments into 

which one side is divided by the point of contact are 6 cm and 8 cm. 

Determine the other two sides of the triangle.                           Fig 10.4 

9 The incircle of ABC touches the sides BC, CA and AB at D, E, F respectively. 

Prove that AF + BD+ CE = AE + CD + BF =
1

2
(perimeter ofABC). 

10    Prove that there is one and only one tangent at any point on the circumference of a circle. 
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11  Prove that the opposite sides of a quadrilateral circumscribing a circle subtend supplementary 

angles at the centre of the circle. 

12  Prove that the segment joining the points of contact of two parallel tangents passes through the 

centre. 

13  ABC is a right triangle, right angled at B. A circle is inscribed in it. The lengths of the two 

sides containing the right angle are 6 cm and 8 cm. Find the radius of the incircle. 

14  A point P is 26 cm away from the centre of a circle and the length of the tangent drawn from P 

to the circle is 24 cm. Find the radius of the circle. 

15  Prove that the tangents at the extremities of any chord make equal angles with the chord. 

16  From an external point P, tangents PA and PB are drawn to a circle with centre O. If CD is the 

tangent to the circle at  point E and PA = 14 cm, find the perimeter of  PCD.    

17  From a point P, two tangents PA and PB are drawn to a circle ( , ).C o r  If OP = 2 r , show that 

APB is equilateral. 

18  PA and PB are tangents from P to the circle with centre O. At point M, a tangent is drawn 

cutting PA at K and PB at N. Prove that KN = AK + BN. 

19  A circle is inscribed in a ABC having AB = 10 cm, BC = 12 cm and CA = 8 cm and 

touching these sides at D, E, F respectively, as shown in the figure 10.5. Find AD, BE and CF. 

20  In the given figure 10.6, PA and PB are tangents such that PA = 9 cm and 60oAPB  . Find 

the length of chord AB. 

21  In the given figure 10.7, ABCD is a quadrilateral in which 90oD  . A circle ( , )C O r  touches 

the sides AB, BC, CD and DA at P, Q, R, S respectively. If BC = 38 cm, CD = 25 cm and BP = 

27 cm, find the value of r . 

 

                                           A              A                                            D      R       C 

 

         D                  F                                                 60o            P 

                                      S               O           Q 

 

 

      B                                                C                      B                                          

                                     E                          A             P        B 

           Fig 10.5               Fig 10.6                Fig 10.7 

 
 

 

ANSWER 
 

 

1 6.67 cm     2 10.9 cm     3 3 cm    

8 15 cm , 13 cm    13 2 cm     14 10 cm  

16 28 cm     19 3 cm, 7 cm, 5 cm    20 9 cm 

21 14 cm 
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11 CONSTRUCTION 
 

ASSIGNMENT 
 

1 Triangle ABC is a right angled triangle in which AB = 3 cm, BC = 4 cm and 90oB  . BD 

is the perpendicular from B on AC. The circle through B, C and D is drawn. Construct the 

tangents from A to the given circle. 

2 Draw a circle of radius 3 cm. From a point 6 cm away from the centre, construct the pair 

of tangents to the circle.  

3 Draw a pair of tangents to a circle of radius 7 cm which are inclined to each other at an 

angle of 60o
. 

4 Draw a line segment of length of 7 cm. find a point P on it which divides it in the ratio 3:5 

5 Draw a triangle ABC in which BC = 6 cm, CA = 5 cm and AB = 4 cm. Construct a triangle 

similar to it and scale factor 
5

3
 and 

5

7
 

6 Draw Two concentric circles of radii 3 cm and 5 cm. Taking a point on outer circle 

construct the pair of tangents to the other. 

7 Draw a triangle ABC with BC = 7 cm, 45oB   and 60oC  , then construct another 

triangle whose sides are 
3

5
 times the corresponding sides of triangle ABC and justify your 

construction. 

8  Draw a triangle ABC with BC = 6 cm, 105oA   and 30oC  , then construct another 

triangle whose sides are 
4

3
 times the corresponding sides of triangle ABC and justify your 

construction. 

9 Construct a triangle ABC in which BC = 6 cm, 60oA   and median AD = 5 cm. Also 

construct another triangle BPQ similar to triangle BCA such that the side 
3

2
BP BC  

10 Draw a circle with the help of a bangle. Take a point outside the circle. Construct the pair 

of tangents from this point to the circle.  

11 To divide a line segment AB in the ratio 4:7, a ray AX is drawn first such that BAX  is an 

acute angle and then points 1 2 3, , ..........A A A  are located at equal distance on the ray AX. 

What is the point where the point B have to joined.   

12 To draw a pair of tangents to a circle which are inclined to each other at an angle of 60o
, 

it is required to draw tangents at the end points of those two radii of the circle. What is 

the angle between them. 

 

ANSWER 
 

11 11A   12 120o
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12 AREA RELATED TO CIRCLES 
 

BASIC CONCEPTS  
 

1 Area of circle = 
2r      2 Circumference of circle = 2 r  

3 Area of quadrant =
21

4
r     

4 Area enclosed by two concentric circles 
2 2: ( )R r      

5 Area of Minor Sector =
2

360
r


    6 Area of Major Sector =

2360

360
r





  

7 Length of the minor arc = 2
360

r


   8 Area of minor segment 
2 1

:
360 2

r Sin



 

 
 

 

9 Area of major segment = Area of circle  Area of minor segment  

10 Perimeter of Sector =  2 2
360

r r


   

 

ASSIGNMENT 
 

1 A bicycle wheel makes 5000 revolution in moving 11 km.  

Find the diameter of the wheel.         Fig. 13.1 

2 A square ABCD is inscribed in a circle of radius r. find the area of  

the square.              

3 Two circles touch externally. The sum of their areas is 130 sq cm and               

the distance between their centers is 14 cm. Find the radii of the circles. 

4 Find the area of the shaded region in the given figure 13.1. Take 3.14   

5 The perimeter of a certain sector of a circle of radius 6.5 cm is 31 cm . 

Find the area of the sector.                                                                               

6 The diameter of the wheels of a bus is 140 cm. How many revolutions   Fig. 13.2 

per minute must a wheel make in order to move at a speed of 66 km     

per hour? 

7 The minute hand of a clock is 12cm long. Find the area of the face  

of the clock described by the minute hand in 35 minutes. 
8 Two circles touch internally. The sum of their areas is 116 cm2 and 

the distance between their centers is 6 cm. Find the radii of the circles.  

9 The area of an equilateral triangle is 100 3 cm2. Taking each vertex    Fig. 13.3 

as centre, a circle is described with radius equal to half the      

length of the side of the triangle, as shown in the figure 13.2.  

Find the area of that part of the triangle which is not included in  

the circles. Take 3.14   and 3 1.732 . 

10 In the given figure 13.3, ABCPA is a quadrant of a circle of radius 14 cm.  

With AC as diameter, a semicircle is drawn. Find the area of the shaded   Fig. 13.4 

region.              

11 Calculate the area of the designed region in Fig.13.4 common  

between two quadrants of circles of radius 8 cm each. 

12 The inside perimeter of a running track, as shown in the figure 13.5, 

is 340 m. The length of each straight portion is 60 m, and the curved 

Portion are semicircles. If the track is 7 m wide, find the area of the   Fig. 13.5 

track. Also, find the outer perimeter of the track.       

13 In Fig. 13.6, ABC is a right-angled triangle, 90oB  , AB=28 cm 

and BC=21cm. With AC as diameter a semicircle is drawn and with  

BC as radius a quarter circles is drawn. Find the area of the shaded 

 region correct to two decimal places.  

14 It is proposed to add to a square lawn with each side 50 m, two circular  

ends, the centre of each circle being the point of intersection of the      Fig. 13.6 
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diagonals of the square. Find the area of the whole lawn. Take 3.14  .  

15 In an equilateral triangle of side 12 cm, a circle is inscribed touching its  

sides. Find the area of the portion of the triangle not included in the circle.  

16 PQRS is a diameter of a circle of radius 6 cm. The lengths PQ, QR     

and RS are equal. Semicircles are drawn with PQ and QS as diameters, 

as shown in the given figure 13.7. If PS=12cm, find the perimeter  
and area of the shaded region. Take 3.14  .       Fig. 13.7 

17 A round table cover has six equal designs as shown in Fig 13.8. 

If the radius of the cover is 28 cm, find the cost of making the    

designs at the rate of Rs 3.50 per cm 2  

18 In the given figure 13.9, OPQR is a rhombus, three of whose vertices  

lie on a circle with centre O. If the area of the rhombus is 32 3 cm2,   Fig. 13.8 

find the radius of the circle. 

19 In Fig. 13.10, there are three semicircles, A,B and C having diameter  

3 cm  each, and anther semicircle E having a circle D with diameter  

4.5 cm are shown. Calculate the area of the shaded portion . 

20 If a square is inscribed in a circle, find the ratio of the areas  

of the circle and the square.          Fig. 13.9 

21 Four equal circles, each of radius 5 cm, touch each other.  

Find the area included between them. Take 3.14   

22 Find the lengths of the arcs cut off from a circle of radius 12 cm  

by a chord 12 cm long. Also find the area of the minor segment.  

Take 3.14, 3 1.732   . 

23 Find the areas of the shaded region in the Fig. 13.11. 

24 Find the area of the shaded region in Fig. 13.12 where ABCD  

is a square of side 10 cm.  3.14Use   

25 Find the area of the shaded region in Fig 13.13, where a circular   Fig. 13.10 

arc of  radius 6 cm has been drawn with vertex O of an equilateral  

triangle OAB of side 12 cm as centre. 

26 In the given figure 13.14, OABC is a rhombus whose three vertices  

A, B, C lie on a circle of radius 10 cm. Find the area of the rhombus.  

27 In the given figure 13.15. O is the centre of the bigger circle, with  

AC is its diameter. Another circle with AB as diameter is drawn. If    Fig. 13.11 

AC =54 cm and BC=10cm, find the area of the shaded region.  

28 In Fig 13.16, two circular flower beds have been shown on two sides 

of a square lawn ABCD of side 56 cm. If the centre of each circular  

flower bed is the point of intersection of the diagonals of the square  

lawn, find the sum of the areas of the lawns and the flower beds, 

29 Three horses are tethered with 7-meter-long ropes at the three corners  

of a triangular field having sides 20 m, 34 m and 42 m. find the area  

of the plot which can be grazed by the horses. Also, find the area of   Fig. 13.12 

the plot which remains ungrazed.  

 

 

 

 

 

 

 
     Fig. 13.13    Fig. 13.14        Fig. 13.15           Fig. 13.16 

 

ANSWER 
 

1     70 cm    2     2r2 sq units   3     11 cm, 3 cm 4    72.665 cm2  

5     58.5 cm2   6     250    7     264 cm2  8     4 cm, 10 cm  
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9     16.2 cm2  10   98 cm2   11   36.57 cm2  12   2534 m2, 384 m 

13   428.75 cm2  14   3212.5 m2   15   24.6 cm2  16   37.68cm,37.68cm2 
17   Rs 1626.80  18   8 cm    19   12.375 cm2  20    : 2   

21   21.5 cm2  22   12.56 cm, 62.8 cm, 13.08 cm2   23   462 cm2 

24   57 cm2  25   660
36 3

7


 
 
 

 cm2  26   86.6 cm2  27   770 cm2  

28   4032 m2  29   259 m2  
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13 VOLUME AND SURFACE AREA 
 

BASIC CONCEPTS 
 

Figure   Volume             C.S.A      T.S.A 

Cuboid                lbh                2 ( )h l b          2( )lb bh hl   

Cube                        
3a                     24a              26a  

Cylinder                 2r h                     2 rh           2 ( )r h r     

Cone                          
21

3
r h                 rl             ( )r l r   

Sphere                  34

3
r                     

2
4 r              24 r  

Hemisphere          
32

3
r                      

22 r              
23 r  

Frustum            2 2
1 1 2 2

1

3
h r r r r           1 2( )r r l       

2 2
1 2 1 2( )r r l r r      

Hollow Cylinder     2 2( )R r h                            2 ( )R r h           2 22 ( ) 2 ( )h R r R r     

 

ASSIGNMENT 
 

1 A solid cylinder of diameter 12 cm and height 15 cm is melted and recast into 12 toys in the 

shape of a right circular cone mounted on a hemisphere. Find the radius of the hemisphere 

and the total height of the toy, if the height of the conical part  is 3 times its radius.  

2 From a solid cylinder whose height is 12 cm and diameter 10 cm , a conical cavity of the 

same height and same diameter is hollowed out. Find the volume and total surface area of 

the remaining solid. 

3 An iron pillar has some part in the form of a right circular cylinder and the remaining in the 

form of a right circular cone . The radius of the base of each of the cone and the cylinder is 

8 cm. The cylindrical part is 240 cm high and the conical part is 36 cm high. Find the weight 

of the pillar if 1cubic cm of iron weighs 7.5 gms. 

4 A vessel is in the form of a hemispherical bowl mounted by a hollow cylinder. The diameter 

of the hemisphere is 14 cm and the total height of the vessel is 13 cm. Find the capacity of 

the vessel. 

5 A hollow sphere of external and internal diameters 8 cm and 4 cm respectively is melted 

into a cone of base diameter 8 cm. Find the height of the cone. 

6 A solid is composed of a cylinder with hemispherical ends. If whole length of the solid is 104 

cm and  radius of each of its hemispherical ends is 7 cm, find the cost of polishing its 

surface at the rate of Rs 10 per dm2. 

7 A cylindrical containers of radius 6 cm and height 15 cm is filled with ice-cream. The whole 

ice cream has to be distributed to 10 children in equal cones with hemispherical tops. If the 

height of the conical portion is 4 times the radius of its base, find the radius of the ice 

cream cone. 

8 A wooden toy is in the shape of a cone mounted on a cylinder. The total height of the toy is 

26 cm while the height of the conical part is 6 cm. The diameter of the base of the conical 

part is 5 cm and that of the cylindrical part is 4 cm. The conical part and the cylindrical part 

are respectively painted red and white. Find the area to be painted by each of these colours 

9 A well of diameter 10 m is dug 14 m deep. The earth taken out of it is spread evenly all 

around to a width of 5 m to form an embankment. Find the height of the embankment. 

10 A solid toy is in the form of a right circular cylinder with a hemispherical shape at one end 

and a cone at the other end. Their common diameter is 4.2 cm and the heights of the 

cylindrical and the conical portions are 12 cm and 7 cm respectively. Find the volume of the 

given toy. 

11 A cylindrical tub of radius 5 cm and length 9.8 cm is full of water. A solid in the form of a 

right circular cone mounted on a hemisphere is immersed into the tub. If the radius of the 
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hemisphere is 3.5 cm and the height of the cone outside the hemisphere is 5 cm, find the 

volume of water left in the tub. 

12 An open metallic bucket is in the shape of a frustum of a cone mounted on a hollow 

cylindrical base made of metallic sheet. If the diameters of the two circular ends of the 

bucket are 45 cm and 25 cm, the total vertical height of the bucket is 30 cm and that of the 

cylindrical portion is 6 cm, find the area of the metallic sheet used to make the bucket. Also 

find the volume of the water it can hold. 

13 A toy is in the shape of a right circular cylinder with a hemisphere on one end and a cone 

on other. The radius and height of the cylindrical part are 5 cm and 13 cm respectively. The 

radii of the hemispherical and conical parts are the same as that of the cylindrical part. Find 

the surface area of the toy, if the total height of the toy is 30 cm.  

14 A tent is in the form of a cylinder of diameter 4.2 m and height 4 m , surmounted by a cone 

of equal base and height 2.8 m. find the capacity of the tent and the cost canvas for 

making the tent at Rs 100 per square meter.    

15 A shed consists of a cuboid surmounted by a half cylinder. If the base of the shade is 7 m 
  15 m and height of the cuboidal part is 8 m, find the volume of air contained in the shed. 

Also, find the internal surface area excluding the floor.   

16 A wooden article was made by scooping out a hemisphere from each end of a cylinder. If 

the height of the cylinder is 10 cm and its base is of diameter 7 cm , find the total surface 

area of the article when it is ready. 

17 If the radii of the circular ends of a conical bucket of height 45 cm be 28 cm and 7 cm , find 

the capacity of the bucket. 

18 The rain water from a roof 22 m   20 m drains into a cylindrical vessel having diameter of 

base 2 m and height 3.5 m. If the vessel is just full, find the rainfall in cm. 

19 A solid toy is in the form of a hemisphere surmounted by a right circular cone of height 2 

cm and diameter of base 4 cm. If a right circular cylinder circumscribes the toy, find how 

much more space than the toy it will cover.  

20 A sphere of diameter of 6 cm is dropped in a right circular cylindrical vessel, partly filled 

with water. The diameter of the cylindrical vessel is 12 cm . If the sphere is completely 

submerged in water, by how much will the level of water rise in the cylindrical vessel. 

21 A right triangle, whose sides are 15 cm and 20 cm, is made to revolve about its 
hypotenuse. Find the volume and surface area of the double cone so formed. (Use 3.14  ) 

22 Water flows through a circular pipe whose internal diameter is 2 cm, at the rate of 0.7 m 

per second into a cylindrical tank, the radius of whose base is 40 cm. By how much will the 

level of water rise in the tank in half an hour ? 

23 Find the volume of largest right circular cone that can be cut out of a cube whose edge is 9 

 cm. 

24 A friction clutch is in the form of a frustum of a cone, the diameters of the ends being 32 

cm and 20 cm and length 8 cm. Find the bearing surface and volume.  

25 A shuttlecock used for playing badminton has the shape of a frustum of a cone mounted on 

a hemisphere. The external diameters of the frustum are 5 cm and 2 cm, and the height of 

the entire shuttlecock is 7 cm. Find its external surface area . 

26 Water is flowing at the rate of 15 km per hour through a pipe of diameter 14 cm into a 

rectangular tank which is 50 m long and 44 m wide. Find the time in which the level of 

water in the tank will rise by 21 cm.  

27 A conical vessel whose internal radius is 5 cm and height 24 cm, is full of water. The water 

is emptied into a cylindrical vessel with internal radius 10 cm. Find the height to which the 

water rises in a cylindrical vessel. 

28 A container made up of a metal sheet is in the form of a frustum of a cone of height 16 cm 

with radii of its lower and upper ends as 8 cm and 20 cm respectively. Find the cost of milk 

which can completely fill the container at the rate of Rs 15 per litre and the cost of metal 

sheet used, if the costs Rs 5 per 100 cm2 .  

29 A cone of radius 10 cm is divided into two parts by drawing a plane through the midpoints 

of its axis, parallel to its base. Find the ratio of the volumes of two parts.   

30 A bucket is in the form of a frustum of a cone with a capacity of 12308.8 cm3 of water. The 

radii of the top and bottom circular ends are 20 cm and 12 cm respectively. Find the height 

of the bucket and the area of the metal sheet used in its making. 
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31 A copper wire, 3 mm in diameter, is wound about a cylinder whose length is 12 cm, and 

diameter 10 cm, so as to cover the curved surface of the cylinder. Find the length and mass 

of the wire, assuming the density of copper to be 8.88 g per cm3. 

32 A solid metallic right circular cone 20 cm high with a vertical angle 60o is cut into two parts 

at the middle point of its height by a plane parallel to the base. If the frustum, so obtained, 

be drawn into a wire of diameter 1/3 mm, find the length of the wire.  

 

ANSWER 
 

1 3 cm , 12 cm     2 628.57 cm3, 660 cm2  3 380.16 kg   

4 1642.67 cm3    5   14 cm     6   Rs 457.60  

7   3 cm       8   58.143 cm2 , 264 cm2   9   4.66 m   

10   218.064 cm3     11   616 cm3     

12   3822.5 cm2 , 23.73 litres   13   770 cm2      

14   68.376 m3, Rs 7590   15   1128.75m3,555.5m2  16   374 cm2    
17   48510 cm3     18   2.5 cm     19   8  cm3   

20   1 cm      21   3768 cm3 , 1318.8 cm2 22   78.75 cm  

23   190.93 cm3     24   817.14 cm2 , 4324.57 cm3 25   74.26 cm2   

26   2 hrs      27   2 cm       

28   Rs 156.75, Rs 98(approx)  29   1 : 7      

30   15 cm , 2160.32 cm2   31   12.56 m,787.98gm    32   28000 m  
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14 STATISTICS 
 

BASIC CONCEPTS 
 

1 Mean of grouped data : 

 Direct method :
i i

i

f x
x

f




 where if   given frequencies 

Assumed mean method : 
i i

i

f d
x A

f
 




, where A= assumed mean and  i id x A   

Step deviation method :
i i

i

f u
x A h

f
  




,where i
i

x A
u

h


  and h  = width of class- 

interval 

2 Mode of grouped data : Mode = 1 0

1 0 2

( )

(2 )

f f
l h

f f f


 

 
 where 

1 2

0

 is the frequency of the modal class    is the frequency of the class succeding the modal c

 is lower limit of modal class              is the frequency of class preeceding the modal class      

f f

l f

lass   

3 Median of grouped data :  Median = 2

N
cf

l h
f



   where  

 is the lower of the median class  is the frequency of median class  is sum of all frequencies 

 is the cumulative frequency of the class preceding the median class   is width of median class

l f N

cf h
 

4 Empirical formula for Mode : Mode = 3 Median – 2 Mean  

 

ASSIGNMENT 
 

1 Find the median, mean and mode of the data . 

 Monthly consumption 65-85   85-105   105-125   125-145   145-165   165-185   185-205 

 no. of consumers    4        5     13     20    14    8  4 

 

2 The mean of the following frequency distribution is 62.8 and the sum of all frequencies is 

 50. Compute the missing frequency 1f  and 2f . 

Class    0-20  20-40 40-60 60-80 80-100 100-120   

Frequency     5    1f     10    2f      7       8 

 

3 Calculate the median age in each of the following case : 

(i) Age below than    20   25    30     35      40 45   50      55 60 

 No. of policy holders   2    6    24     45      78 89   92      98 100 

 

(ii) Marks more than    150       140       130       120       110       100       90       80 

 No. of students       0   12      27  60      105  124     141     150 

 

4 If the Median of the distribution given below is 28.5, find the value of x and y . Sum of 

frequencies is 60. 

 Class Interval   0-10 10-20 20-30 30-40 40-50 50-60  

 Frequency      5     x     20    15     y      5 

 

5 Find the median length of the leaves. 

Length of leaves(in mm)118-126  127-135  136-144  145-153  154-162  163-171  172-180 

No. of leaves    3      5     9  12       5      4    2  
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6  Draw cumulative frequency curve by less than and more than method on the same axis. 

Also draw the two type of cumulative frequency polygons.  

Scores      400-450  450-500  500-550  550-600  600-650  650-700  700-750 750-800 

candidates     20   35        40      32    24  27        18     24  

 

7 Draw both ogive for the following data. Hence obtain the median profit.  

Profit more than or equal to       5         10        15        20        25       30           35   

 No. of shops       30  28    16       14   10      7     3   

 

8 Consider the following distribution which shows weekly allowances of 30 children of locality. 

 Weekly allowances  100-120 120-140    140-160  160-180  180-200 
 No. of children   7       6   9        x        3 

 Find the value of x  mean, and median. 

 

9 Find the mean marks in each case : 

(i) Marks above   0      10      20      30      40      50      60      70      80      90      100 

 No. of students 80  77   72     65      55      43 28  16    10      8  0 

 

(ii) Marks below  10       20       30      40       50      60       70       80      90      100 

 No. of students   5     9       17      29  45    60      70       78 83    85 

 

10 Find mean, median and mode of the following data: 

 Classes  0-20  20-40 40-60 60-80 80-100 100-120 120-140  

 Frequency   6     8    10    12      6              5      3 

 

11 The median of the following data is 525. Find 1f  and 2f  if the sum of frequencies is 100. 

 Class      0-100 100-200 200-300 300-400 400-500 500-600 600-700 700-800 800-900 900-1000 

Frequency 2   5       1f   12      17 20     2f    9     7        4 

 
12 If the mean of the following frequency distribution is 54, find the value of p . 

 Class Interval 0-20  20-40  40-60  60-80  80-100 

 Frequency    7    p       10          9         13 

 

13 Calculate the median for the following data : 

 Marks below than  10  20  30  40  50   60  

 No. of students    6  15  29  41  60   70 

 

14 Find the mode : 

 Age (in years )  6-15  16-25 26-35 36-45 46-55 56-65 

 No. of cases    6     11     21     23     14     5 

 

15 Draw cumulative frequency curves by using ‘less than’ series and ‘more than’ series. Hence, 

find the median. 

 Score    200-250  250-300  300-350  350-400  400-450  450-500  500-550  550-600 

 candidate       30     15    45         20       25    40   10        15 

        

ANSWER 
 

1 Mean = 137.05, Median = 137, Mode = 135.76 2 1 28, 12f f      

3 (i)  35.76 years (ii) 116.67     4 8 , 7x y       

5  146.75        7 Median profit = 17.5   

8 Mean = 144, Median = 144.4 (app)   9 (i) 51.75,  (ii) 48.41   

10 Mean = 62.4 , Median = 61.67, Mode = 65  11 1 29 , 15f f   

12 11p          13 Median = 35    

14 Mode = 37.32 years       15 375 
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15 PROBABILITY  
 

BASIC CONCEPTS 
 

Probability of an event :- Probability of occurrence of an event E, denoted by P (E) is 

defined as:   P (E) = 
Number of outcomes favourable to E

Total number of possible outcomes
 

(i) For some event E we have 0 ( ) 1P E  .  (ii) P (E) = 0,when E is an impossible event. 

(iii) P (E) = 1, when E is a sure event.   (iv) P (not E) = 1   P(E). 

(v) Coin  : -  When we toss a coin , either a head (H) or a tail (T)  occur on the upper face. 

(vi) Die    : -  When we throw a die then 1, 2, 3, 4, 5 and 6 occur on the upper face. 

(vii) Playing Cards  : -  13 Spade ( ), 13 Club ( ), 13 Heart ( ), 13 Diamond ( ) 

26 Black cards , 26 Red cards. 

4 King , 4 Queen, 4 Jack are called 12 face cards.  

4 King , 4 Queen, 4 Jack, 4 Ace are called 16 honour cards.  

                   

ASSIGNMENT 
 

1  Two coins are tossed simultaneously. What is the probability of getting at least one head? 
2  A bag contains 12 balls out of which x are white. 

(i) If one ball is drawn at random, what is the probability that it will be a white ball? 

(ii) If 6 more white balls are put in the bag, the probability of drawing a white ball will be 

double than that in (i). Find x . 

3  One card is drawn from a well-shuffled deck of 52 cards. Find the probability of getting: 

(i) a king of red suit       (ii)  a queen of black suit  

(iii) a jack of hearts       (iv)  a red face card.  

4  A jar contains 24 marbles some are green and others are blue. If a marble is drawn at 

random from the jar, the probability that it is green is 2/3., find the number of blue marbles 

in the jar. 

5 Two dice are thrown simultaneously. What is the probability of getting 

(i) 8 as the sum of two numbers that turn up  (ii) a doublet?  

6  Five cards—ten, jack, queen, king, and an ace of diamonds are shuffled face downwards. 

One card is picked at random.  

(i) What is the probability that the card is a queen? 

(ii)   If a king is drawn first and put aside, what is the probability that the second card picked up 

is the ace? 

7  Find the probability that a number selected at random from the numbers 1, 2, 3, 4, 5…34, 

35 is a (i) prime number  (ii) multiple of 7   (iii) multiple of 3 or 5. 

8  A bag contains 6 red balls, 8 white balls, 5 green balls and 3 black balls. One ball is drawn 

at random from the bag. Find the probability that the ball drawn is:  

(i) white  (ii) red or black   (iii) not green   (iv) neither white nor black. 

9  Two dice are thrown simultaneously. Find the probability of getting:  

(i) an even number as the sum   (ii) the sum as prime number  

(iii) a total of at least 10    (iv) a doublet of even number  

(v) a multiple of 2 on one dice and a multiple of 3 on the other. 

(vi) same number on both dice i.e. a doublet.  

(vii) a multiple of 3 as the sum. 

10  A card is drawn at random from a well-shuffled deck of 52 cards. Find the probability that 

the card drawn  

(i)  a king or a jack       (ii) a non-ace    

(iii)  a red card        (iv)  neither a king nor a queen. 

11  Savita and Hamida are friends. What is the probability that both will have  

(i)  the same birthday?     (ii)  Different birthdays? (Ignoring a leap year)  

12  From a pack of 52 playing cards jacks, queens, king and aces of red colour are removed. 

From the remaining, a card is drawn at random. Find the probability that the card drawn is: 

(i) a black queen  (ii) A red card   (iii) a ten  (iv) a picture card  
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13  A card is drawn at random from a well-shuffled pack of 52 cards. Find the probability that 

the card drawn is neither a red card nor a queen.  

14  Two customers are visiting a particular shop in the same week (Monday to Saturday). Each 

is equally likely to visit the shop on any one day as on another. What is the probability that 

both will visit the shop on:  

(i) The same day?  (ii) Different days?  (iii) Consecutive days? 

15   A bag contains 4 white and some red balls. If the probability of drawing a red ball is double 

that of drawing a white ball, find the number of red balls in the bag. 

 

17  A jar contains 54 marbles each of which is blue, green or white. The probability of selecting 

a blue marble at random from the jar is
1

3
, and the probability of selecting a green marble 

at random is 
4

9
. How many white marbles does the jar contain? 

18  A card is drawn at random from a well-shuffled deck of playing cards. Find the probability 

that the card drawn is  

(i) A card of spades or an ace,     (ii) a red king, 

(iii) Either a king or a queen,      (iv) neither a king nor a queen. 

19  A box contains 90 discs which are numbered from 1 to 90. If one discs is drawn at random 

from the box, find the probability that it bears 

(i)  a two digit number  (ii)  a perfect square number  (iii)  a number divisible by 5. 

20 What is the probability that an ordinary year has 53 Saturday.  

 

ANSWER 
 

1 
3

4
     2 , 3

12

x
    3 

1 1 1 3
, , ,

26 26 52 26
  

4 8     5 
5 1

,
36 6

   6 
1 1

,
5 4

  

7 
11 1 16

, ,
35 7 35

    8 
4 9 17 1

, , ,
11 22 22 2

  9 
1 5 1 1 11 1 1

, , , , , ,
2 12 6 12 36 6 3

  

10 
2 12 1 11

, , ,
13 13 2 13

   11 
1 364

,
365 365

   12 
1 9 1 3

, , ,
22 22 11 22

 

13 
6

13
     14 

1 5 5
, ,

6 6 36
   15 8   

16 24     17 12    18 
4 1 2 11

, , ,
13 26 13 13

   

19 
9 1 1

, ,
10 10 5

    20 
1

7
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SPACE FOR IMPORTANT FORMULAE  & WORKING NOTES     
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